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DRAFT  SURFACE  BIOVENTING  TREATABILITY  STUDY 

WORKPLAN 
Beale  AFB,  California 


1.0  INTRODUCTION 

Beale  AFB  is  located  in  Yuba  County,  California,  approximately  10  miles  east  of 
Marysville  and  130  miles  northeast  of  San  Francisco.  Figures  1  and  2  show  the  base 
location  map  and  geography.  Beale  AFB  has  accumulated  fuel  hydrocarbon 
contaminated  soil  from  underground  storage  tank  removal  operations  that  requires 
remediation.  Engineering-Science,  Inc.  (ES)  has  been  retained  by  the  Air  Force  Center 
for  Environmental  Excellence  (AFCEE)  to  complete  a  one-year  treatability  study  on 
some  of  this  soil  at  Beale  AFB  using  surface  bioventing  technology.  The  first  phase  of 
the  treatability  study  will  be  to  complete  a  short  duration  pilot  test.  Based  on  the  pilot 
test  results,  a  full-scale  design  will  be  completed  and  the  soil  treatment  facility  will  be 
operated  for  one  year.  This  work  plan  describes  both  the  pilot  test  and  the  full-scale 
treatability  study  procedures.  The  treatment  process  is  designed  only  to  treat  soils 
contaminated  with  total  petroleum  hydrocarbons  (TPH).  Precautions  should  be  taken  by 
base  personnel  to  prevent  soils  contaminated  with  chlorinated  organics,  metals,  or  other 
contaminants  from  entering  the  hydrocarbon  soil  treatment  area.  Figure  3  shows  the 
proposed  soil  treatment  area. 

Bioremediation  has  been  demonstrated  as  an  effective  remediation  technology  for 
treating  soils  contaminated  with  hydrocarbons.  At  Beale  AFB,  three  in  situ  soil 
bioventing  systems  are  currently  operating  as  pan  of  an  extended  (one-year)  treatability 
study.  These  systems  are  successfully  treating  hydrocarbon  contaminated  soils  similar  in 
composition  to  those  which  are  currently  stored  at  the  soils  holding  area.  There  are  two 
elements  in  the  surface  bioventing  treatability  study  described  in  this  workplan:  the 
bioventing  cells  used  to  treat  the  contaminated  soil  and  the  biofilter  used  to  mitigate 
emissions.  In  the  bioventing  cell,  the  soil  is  piled  around  a  piping  manifold  and  air  is 
drawn  from  the  piles  in  order  to  aerate  the  soils.  The  objective  is  to  treat  the  soils  down 
to  the  cleanup  level  required  for  disposal  of  the  soil  on  site.  A  biofilter  composed  of 
biologically  active  soil  will  be  used  to  filter  the  vapor  discharge.  In  the  biofilter,  the 
extracted  air  is  blown  into  a  soil  pile  to  reduce  hydrocarbon  concentrations. 
Hydrocarbons  are  removed  from  the  air  by  adsorption  onto  the  soil  and  then  are  broken 
down  through  biodegradation. 

Contaminated  soil  treatment  at  Beale  AFB  is  described  in  the  Soils  Management  Plan 
completed  by  ES  under  contract  with  AFCEE  (Engineering-Science  1991).  Background 
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information  on  the  development  and  recent  success  of  the  bioventing  technology  for  in 
situ  treatment  is  found  in  Appendix  A  entitled  "Test  Plan  and  Technical  Protocol  for  a 
Field  Treatability  Test  for  Bioventing".  This  protocol  document  will  also  serve  as  an 
ancillary  reference  for  procedures  which  will  be  used  during  the  surface  bioventing  pilot 
test  and  full-scale  treatability  study.  Some  exceptions  to  the  protocol  are  anticipated  due 
to  the  implementation  of  a  surface  bioventing  system  rather  than  an  in  situ  system. 
Appendix  B  contains  photodocumentation  of  existing  site  conditions.  Additional 
documents  associated  with  this  project  include  the  Quality  Assurance  Program  Plan 
(QAPP)  in  Appendix  C,  the  Health  and  Safety  Plan  (HASP)  in  Appendix  D  and  the  Risk 
Assessment  Results  in  Appendix  E.  £  '  l&  Y^iX 

1.1  Objectives  and  Scope 


The  objective  of  this  work  plan  is  to  present  the  elements  of  a  one-year  treatability 
study  at  the  soils  holding  area  where  the  surface  bioventing  technology  will  be  evaluated. 
This  will  be  accomplished  by  a  short,  two-week  pilot  test  followed  by  full-scale  treatment 
for  a  one-year  period.  The  treatability  study  will  test  the  viability  of  surface  bioventing 
to  reduce  TPH  concentrations  to  cleanup  goals  and  to  evaluate  the  biofilter  performance. 


The  key  objectives  and  scope  of  this  treatability  study  are: 

•  Gain  approval  for  the  treatability  study  work  plan  with  its  bioventing  design  from 
all  concerned  parties. 

•  Prepare  the  existing  foundation  pad  for  use  as  a  soil  treatment  pad. 

•  Determine  the  initial  soil  conditions  through  sampling  of  a  representative 
bioventing  cell  and  the  biofilter. 

•  Perform  a  ^wo-week  pilot  test  on  a  150  CY  bioventing  cell  composed  of  TPH 
contaminateasoii,  using  a  100  CY  biofilter  to  mitigate  emissions. 

•  Assess  the  pilot  test  results  and  make  appropriate  design  modifications  as  needed 
for  the  full-scale  treatability  study. 

•  Install,  sample,  and  monitor  up  to  eight  additional  150  CY  bioventing  cells  at  the 
treatment  pad  and  modify  the  biofilter  as  required. 

•  Operate  the  full-scale  bioventing  system  for  a  one-year  period  and  assess 
biodegradation  rate  and  volatiles  treatment. 

•  Complete  a  treatability  study  report  at  the  end  of  the  year  of  operation. 


1.2  Schedule 


The  proposed  schedule  for  the  treatability  study  is  presented  in  Figure  4.  Adherence 
to  this  schedule  is  dependent  upon  document  review  turnaround,  permitting,  base  support 
in  providing  electricity  and  water  services,  availability  of  a  contractor  to  modify  the  pad 
and  construct  the  soil  piles,  and  the  weather.  The  first  two  months  focus  on  completing 
the  necessary  initial  documents  such  as  the  Health  and  Safety  Plans,  Quality  Assurance 
Project  Plan,  Treatability  Study  Work  Plan,  and  the  Pad  Modification  Bid  Package. 
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The  treatment  pad  requires  modifications  before  conducting  the  pilot  test  These 
modifications  are  estimated  to  take  approximately  one  month  to  complete.  During  this 
time  the  base  should  have  completed  the  electrical  line  to  the  proposed  treatment  pad. 
The  installation  of  the  150  CY  pilot  bioventing  cell  and  biofilter  and  associated  soil 
sampling  to  define  the  initial  conditions  will  take  approximately  two  days.  The  pilot  test 
will  take  up  to  two  weeks  to  complete.  After  completing  an  evaluation  of  the  pilot  test 
results,  the  full-scale  system  with  up  to  nine  bioventing  cells  will  be  installed.  Evaluation 
of  pilot  test  results  and  design  modifications  will  take  approximately  six  weeks.  The  full- 
scale  blower  system  and  instrumentation  can  be  brought  on  site  and  installed  within  eight 
weeks  following  completion  of  the  pilot  test  and  permitting. 

The  full-scale  treatability  study  will  continue  until  the  end  of  the  project  The  end  of 
the  project  is  defined  to  be  one  year  after  the  full-scale  treatability  study  is  begun.  The 
treatment  pad  is  estimated  to  be  of  sufficient  size  to  treat  2,500  CY  of  soil  annually.  This 
estimate  assumes  that  the  soil  cleanup  goals  will  be  achieved  in  180  days.  Pilot  testing 
will  provide  a  more  accurate  estimate  of  remediation. 

1.3  Bioventing  Cell  Description 

Bioremediation  is  a  process  where  natural  microorganisms  in  the  soil  are  allowed  to 
degrade  the  contaminants.  The  rate  of  biodegradation  within  the  bioventing  cell  is 
dependent  on  several  factors,  especially  oxygen  levels.  Aerobic  conditions  are  required 
for  biological  degradation  of  TPH  within  contaminated  soil.  Nutrients  and  moisture  also 
affect  biodegradation  rates.  Except  in  unusual  circumstances,  microorganisms  that  are 
acclimated  to  TPH  already  exist  in  the  contaminated  soil  and,  upon  introduction  of 
oxygen,  begin  to  multiply.  Soil  biodegradation  by  microorganisms  continues  until  soils 
meet  appropriate  cleanup  levels.  At  Beale  AFB  the  cleanup  goal  for  TPH  contaminated 
soil  is  <100  mg/kg  and  <1  mg/kg  for  BTEX.  Additional  details  on  bioventing  principles 
and  operations  are  included  in  Appendix  A. 

Required  oxygen  levels  in  the  soil  pore  space  for  adequate  biodegradation  of 
hydrocarbon  contaminants  is  typically  5  percent  or  greater.  The  rate  at  which  air  is 
withdrawn  from  the  piles  is  designed  to  replenish  the  oxygen  consumed  during  the 
degradation  process  and  to  maintain  an  adequate  oxygen  concentration  throughout  the 
soil  pile.  Oxygen  levels  are  dependent  upon  the  air  flowrate,  the  vent  pipe  geometry 
within  the  bioventing  cell,  and  soil  aggregate  size  and  type. 

1.4  Biofilter  Description 

Biofiltering  is  an  emerging  technology  which  uses  a  biologically  active  soil  or 
compost  pile  to  control  emissions.  Off-gas  from  the  bioventing  cell  is  injected  into  the 
biofilter  soil  pile.  Contaminants  from  the  emissions  first  adsorb  onto  the  soil  and  soil 
moisture.  The  adsorption  rate  depends  on  several  factors  including  good  air  distribution, 
size  range  of  soil  aggregates  or  particles,  type  of  soil,  soil  moisture  and  organic  content 
of  the  soil.  Once  the  contaminant  is  adsorbed,  microorganisms  degrade  the  contaminant. 
A  well  designed  biofilter  relies  on  balancing  and  optimizing  both  adsorption  and 
biodegradation  to  minimize  emissions. 


7 


36-35 Jt7  4/7/93 


y  (awgoa^ 

sidertce  time  reauired  fo: 


nva 


Process  conditions  for  a  biofilter  are  site  specific.  The  residence  time  required  for 
successful  biofiltering  depends  upon  the  concentration  of  volatiles  in  the  feed  gas  and 
adsorption  rates  of  the  contaminants  onto  the  soil  and  soil  moisture.  At  higher  flow  rates 
the  residence  time  would  be  shorter  given  the  same  volume  of  biofilter  soil.  An  adequate 
residence  time  is  when  the  emissions  from  the  biofilter  meet  required  emissions  limits. 
Research  by  USEPA  on  a  prototype  biofilter  used  to  strip  propane  and  butane  from  a 
waste  air  stream  showed  90  percent  reduction  for  a  15  minute  residence  time  (Kampbell 
etal.  1987). 
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2.0  SOIL  CHARACTERIZATION  DATA 

2.1  Stockpile  Soil  Origins 

Engineering-Science,  Inc.  (ES),  under  the  Order  1  contract  with  AFCEE  in  1989  and 
1990,  removed  21  underground  fuel  storage  tanks  (UFSTs)  and  associated  contaminated 
soil  in  1990.  Martech  USA  Inc.,  under  contract  with  Beale  AFB,  removed  an  additional 
71  UFSTs  in  1992.  During  the  ES  investigation,  approximately  2,370  CY  of 
contaminated  soil  was  excavated  and  transported  to  the  soils  holding  area.  During  the 
Martech  USA  removal  operations,  approximately  8,560  CY  of  contaminated  soil  was 
added  at  the  soils  holding  area,  resulting  in  a  total  estimate  of  10,930  CY.  The  soil  pile  is 
currently  estimated  by  Beale  AFB  personnel  to  be  12,000  CY  to  14,000  CY  based  on 
visual  screening.  The  difference  in  volume  is  most  likely  attributed  to  the  normal 
expansion  of  the  soils  after  excavation.  The  ES  excavated  contaminated  soil  of  2,370  CY 
was  in-bank  volume.  It  is  not  known  if  the  Martech  USA  contaminated  soil  of  8,560  CY 
was  measured  as  in-bank  or  estimated  from  the  volume  of  surface  stockpiles. 

Soil  sampling  results  are  available  from  the  ES  1990  UFST  project  and  the  Martech 
USA  1992  UFST  project.  Soil  chemistry,  however,  is  not  uniform  in  terms  of  density  of 
samples  per  cubic  yard,  the  location  of  the  samples,  or  the  type  of  analyses.  Table  1 
shows  the  available  soil  chemistry  data.  The  sample  density  in  Table  1  is  extreme, 
ranging  from  one  sample  for  1  CY  of  soil  to  one  sample  per  400  CY.  The  Martech  USA 
data  also  includes  non-detects  (ND),  presumably  from  samples  collected  from  the 
excavation.  Appendix  B  contains  photographs  showing  the  stockpile  area. 

Soil  contaminants  detected  include  gasoline,  diesel,  heating  oil,  jet  fuel,  and  the 
component  fractions:  benzene,  toluene,  ethylbenzene  and  xylenes  (BTEX). 

Approximately  5,500  CY  of  soil  contained  gasoline  at  concentrations  ranging  from  8  to 
6,500  mg/kg.  Approximately  5,400  CY  of  soil  were  contaminated  with  TPH-d  (diesel)  at 
concentrations  ranging  from  2  to  8,200  mg/kg.  TPH-f  (jet  fuel)  was  detected  at 
concentrations  ranging  from  6  to  77  mg/kg  in  an  unspecified  volume  of  soil.  Total 
detected  BTEX  concentrations  ranged  from  0.009  to  721  mg/kg  and  detected  benzene 
concentrations  ranged  from  0.0007  to  48  mg/kg.  As  expected,  the  BTEX  components 
were  detected  at  the  highest  concentrations  in  soil  contaminated  with  gasoline. 

2.2  Soil  Treatment  Rationale 

Bioventing  has  been  selected  as  the  best  available  technology  for  remediating  the  TPH 
contaminated  soil.  Comparisons  with  other  remediation  methods  such  as  removal  to 
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(a)  During  1990,  soil  placed  at  the  soil  holding  area  was  screened  with  a  PID. 

During  1992,  no  such  protocols  are  known  and  therefore  soil  with  ND  values  may  be  included. 

(b)  Motor  oil  with  concentration  of  180  mg/kg  found  in  sample. 

(c)  Detection  Limit  =  100  due  to  dilution  factor.  wt 

(d)  Probable  false  positive  for  toluene  due  to  use  of  tape  for  sealing  sample.  mmm 

(e)  Single  excavation  for  22- A15  and  22-A16. _ _ 


landfill,  incineration,  desorption  or  soil  washing  show  that  biological  treatment  is  the 
safest,  most  cost-effective  method  for  achieving  compliance  with  federal  EPA  and 
California  state  cleanup  standards  (ARARs)  and  reducing  potential  future  liability  to 
Beale  AFB  (Engineering-Science  1991).  Bioventing  was  selected  over  standard 
landfarming  techniques  because  it  allows  for  biological  treatment  with  significantly  less 
volatile  emissions  than  landfarming  in  the  open  air.  Biofiltering  is  included  in  this 
treatability  study  as  a  potential  inexpensive  means  of  further  decreasing  hydrocarbon 
emissions  during  treatment. 


3.0  SITE  DESCRIPTION  AND  SOIL  PILE  CONSTRUCTION 


3.1  Site  Description 

Several  cement  foundations  from  former  buildings  located  near  the  western  end  of  the 
base  may  potentially  be  modified  and  used  as  treatment  pads.  Figure  2  is  a  site  map 
which  shows  the  location  of  the  pads.  Figure  3  shows  pads  presently  being  used  to 
stockpile  the  soil  and  the  pad  proposed  for  treating  the  soil.  Appendix  B  contains 
photographs  showing  the  current  stockpile  area,  the  proposed  treatment  pad,  and  the 
surrounding  landscape. 


The  area  around  the  cement  foundations  covers  approximately  35  acres  and  is  mostly 
grass  covered  open  fields,  with  remnant  asphalt  parking  lots,  driveways,  and  sidewalks. 
The  only  occupied  structure  in  the  vicinity  is  the  building  at  K  Street  and  11th  Street. 
The  ground  surface  is  mostly  flat  except  for  the  areas  identified  on  Figure  3  as  the  Soil 
Treatment  Pad  and  Soil  Stockpiles,  which  are  approximately  6  feet  higher  in  elevation 
than  the  surrounding  land  surface. 


Contaminated  soil  is  currently  stockpiled  on  the  130  ft  by  280  ft  pad  south  of  9th 
Street.  Contaminated  soil  will  be  treated  on  the  75-foot  by  240-foot  pad  across  9th 
Street,  between  L  and  M  Streets.  This  pad  will  be  modified  to  include  ramps  and  6-inch 
high  berms.  The  drains  and  concrete  seams  will  be  sealed.  A  schematic  of  the  pad  is 
shown  in  Figure  5. 


3.2  Soil  Pile  Construction 


The  initial  pilot  test  will  consist  of  one  bioventing  cell  (150  CY)  and  one  biofilter  (100  A>  A. 

CY)  placed  on  the  north  half  of  the  treatment  pad.  The  bioventing  cell  will  be  24  feet  -  -  ; 

wide,  55  feet  long  and  6  feet  high.  The  biofilter  will  be  approximately  the  same  height  " 
and  with  a  square  configuration  about  30  feet  long  and  wide. 

A  total  of  nine  bioventing  cells  are  proposed  for  the  full-scale  treatability  study.  The  v  u 
configuration  of  these  soil  piles  is  shown  in  Figure  6.  The  bioventing  cells  and  the  (  j  f  1  'A',r  . 
biofilter  will  be  covered  with  20  mil  PVC  to  control  volatile  organic  emissions  and 
prevent  leachate  formation. 


Contaminated  soil  from  the  holding  pad  will  be  transported  to  the  treatment  pad  via 
front  end  loader  and  laid  out  in  1  to  2  foot  lifts  along  the  length  of  the  bioventing  cell. 
Soil  will  be  sprayed  with  water  to  attain  50  percent  saturation.  Nutrients  will  be  added  to 
attain  a  carbon/nitrogen/phosphorous  (C:N:P)  ratio  of  100:5:1  assuming  a  homogenous 
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initial  TPH  contaminant  level  of  1,000  mg/kg.  ^oilsamples  will  be  collected  after  the 
soil  piles  are  laid  out.  The  vent  pipe  will  be  placed  coaxially  along  the  length  of  the  pile 
about  6  inches  from  the  pad  surface.  The  pipe  is  4-inch  ID  Schedule  40  PVC  pipe  with 
0.04-inch  slotted  screen  wrapped  with  geotextile.  Solid  pipe  will  be  used  at  each  end  of 
the  pile  and  will  extend  about  6  inches  to  one  foot  from  the  pile.  The  pipe  will  be 
wrapped  in  geotextile.  The  purpose  of  the  geotextile  is  to  reduce  the  infiltration  of  fines 
into  and  through  the  slots.  Vacuum  gauges  will  be  installed  at  the  far  end  of  the  pile, 
midway,  and  at  the  entrance  to  the  pile. 


One  soaker  hose  will  be  laid  in  a  serpentine  arrangement  along  the  top  of  the  soil  pile. 
A  moisture  probe  will  be  used  to  monitor  moisture  at  different  points  in  the  pile.  The 
water  flow  will  be  adjusted  in  order  to  maintain  10  percent  to  50  percent  of  saturation  in 
the  bioventing  cell. 


Piles  will  remain  covered  during  the  remediation  stage.  The  proposed  technique  to 
supply  air  to  the  soil  is  to  create  air  pathways  below  the  tarp  by  using  sand  bags  as 
spacers,  which  will  allow  air  circulation  during  the  treatment  process.  Tires  will  be 
placed  on  top  of  the  tarp  to  secure  it  in  place.  Figure  7  shows  a  typical  cross  section  of  a 
bioventing  cell. 

Three  vapor  monitoring  points  will  be  used  on  the  pilot  test  bioventing  cell,  one 
midway  down  the  length  of  the  pile  and  one  each  10  feet  from  the  ends  of  the  bioventing 
cell.  Vapor  Monitoring  Points  (VMPs)  located  in  the  bioventing  cell  and  biofilter  will  be 
constructed  of  1/4-inch  ID  Schedule  80  PVC  casing,  with  a  6-inch  interval  of  1-inch 
diameter  0.02-inch  slotted  screen.  Screens  will  be  set  at  two  depths:  approximately  1 
foot  above  the  distribution  pipe  and  1  foot  below  the  surface.  The  screens  will  be 
wrapped  in  geotextile  or  equivalent  liner  which  will  prevent  soil  fines  from  entering  the 
screen.  VMPs  will  be  labeled  following  procedures  outlined  in  Section  4.2.3  of  the 
Protocol  Document  (Appendix  A). 

Approximately  100  CY.of  soil  with  a  TPH  concentration  of  less  than  lOOjmg/kg  wilL 
be  used  to  construcTthe  biofilter.  The  biofilter  will  be  constructed  on  the  north-east 
comer  of  the  treatment  pad.  In  order  to  distribute  the  emissions  throughout  the  biofilter, 
three  2-inch  diameter  0.04-inch  slotted  distributor  pipes  will  be  laid  west  to  east  along  the 
length  of  the  biofilter  and  approximately  7  feet  apart.  The  distributor  pipes  will  be  placed 
approximately  6  inches  from  the  pad  surface.  Solid  pipe  will  be  used  at  each  end  of  the 
pile  and  will  project  beyond  the  pile  about  6  to  12  inches.  A  pressure  gauge  will  be 
installed  at  the  far  end  of  the  distributor  pipe. 


A  4-inch  slotted  pipe  placed  coaxially  along  the  top  of  the  soil  pile  will  be  used  to 
collect  emissions.  The  east  end  of  the  collector  pipe  will  project  out  of  the  tarp  and  will 
be  used  to  collect  emission  samples.  Two  vapor  monitoring  points  will  be  constructed 
identically  to  the  vapor  monitoring  points  for  the  bioventing  cell  and  will  be  located  10 
feet  from  the  west  and  the  east  end  of  the  biofilter.  A  cross  section  of  the  biofilter  is 
shown  in  Figure  8.  The  volume  or  configuration  of  the  biofilter  may  be  modified  based 
on  pilot  test  and  full-scale  treatability  study  results. 
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A  mechanical  plan  for  the  pilot  test  is  shown  in  Figure  9.  The  mechanical  plan  for  the 
full-scale  treatability  study  may  be  different  based  on  the  pilot  test. 


4.0  PILOT  TEST  PROCEDURES 
4.1  Vapor  Monitoring  Point  Locations 


Three  vapor  monitoring  points  (VMPs)  will  be  installed  in  the  pilot  bioventing  cell. 
VMP-1  will  be  located  10  feet  from  the  exhaust  end  of  the  cell  (closest  to  the  blower), 
VMP-2  will  be  located  near  the  center  of  the  cell,  and  VMP-3  will  be  located  10  feet 
from  the  far  end  of  the  cell.  Each  VMP  will  be  screened  at  two  depth  intervals: 
approximately  one  foot  above  the  vent  pipe  and  one  foot  below  the  surface. 

Two  additional  VMPs  will  be  installed  in  the  biofilter.  VMP-4  will  be  located  10  feet 
from  the  inlet  end  of  the  biofilter  (closest  to  the  blower)  and  VMP-5  will  be  located  10 
feet  from  the  far  end  of  the  cell.  Each  VMP  will  be  screened  at  two  depth  intervals: 
approximately  one  foot  above  the  distribution  pipe  and  two  feet  below  the  surface. 

The  proposed  VMP  locations  are  shown  in  Figure  9.  The  six  individual  monitoring 
screens  in  the  bioventing  cell  and  the  four  individual  monitoring  screens  in  the  biofilter 
should  provide  adequate  characterization  of  soil-gas,  vacuum,  and  pressure  during  the 
pilot  test. 

4.2  Initial  Soil  Sampling 


To  characterize  initial  soil  conditions  in  the  bioventing  cell  and  biofilter,  a  minimum 
ofifiyelcomposite  soil  samples  will  be  collected,  three  from  the  bioventing  cell  and  two 
from  the  biofilter.  This  will  provide  a  sample  density  of  1  sample  per  50  CY  of 
^Contaminated  soil  which  will  meet  regulatory  requirements  and  is  in  conformance  with 
^  tnb  statement  of  work.  However,  a  greater  sample  density  such  as  one  sample  per  20 
cubic  yards  would  enhance  the  assessment  of  both  the  bioventing  cells  and  the  biofilter. 
Each  sample  will  be  composited  from  soil  collected  with  a  hand  auger  from  three 
locations  and  three  depths. 


—■  \A11'  soil  samples  will  be  analyzed  for  total  petroleum  hydrocarbons  (TPH)  using  EPA 
method  8015  and  aromatic  hydrocarbons  including  benzene,  toluene,  ethylbenzene,  and 
total  xylenes  (BTEX)  using  EPA  method  8020.  These  analyses  are  most  appropriate  for 
the  expected  range  of  gasoline,  diesel,  and  heating  oil  contamination.  In  addition,  one  of 
the  soil  samples  will  be  analyzed  for  soil  moisture,  pH,  grain  size  distribution,  alkalinity, 
total  iron,  and  nutrients  (total  Kjeldahl  nitrogen  and  total  phosphorus). 


Soil  samples  will  be  labeled  following  the  nomenclature  specified  in  Section  5  of  the 
Protocol  Document  (Appendix  A),  wrapped  in  plastic,  and  placed  in  an  ice  chest  for 
shipment.  A  chain-of-custody  form  will  be  filled  out  and  the  ice  chest  shipped  to  a 
laboratory  which  has  been  audited  by  the  U.S.  Air  Force  and  meets  all  quality 
assurance/quality  control  and  certification  requirements  for  the  State  of  California. 

Soil  headspace  volatiles  will  also  be  measured  in  the  field  using  a  photoionization 
detector  (PID)  and  total  hydrocarbon  vapor  analyzer  (THVA).  A  review  of  these 
PID/THVA  readings  and  soil  chemistry  will  be  completed  to  determine  if  any  correlation 
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exists.  However,  any  correlation  would  be  dependent  on  the  make  up  of  the  volatile 
constituents  involved.  For  example,  heating  oil  which  has  a  low  percentage  of  volatile 
components  may  show  very  little  correlation  with  PID/THVA  readings,  while  soil  from  a 
relatively  fresh  gasoline  spill  may  show  a  much  greater  correlation. 


4.3  Blower  System 

A  3.0  horsepower  portable,  positive  displacement  blower  capable  of  extracting 
standard  cubic  feet  per  minute  (scfm)  at  6  inches  Hg  vacuum  will  be  used  to  conduct  tne 
pilot  test.  Figure  10  shows  a  process  and  instrumentation  diagram  for  the  pilot  test  A 
knock  out  pot  will  be  used  to  prevent  excessive  moisture  from  entering  the  blower  and  an 
air  filter  will  be  used  to  prevent  any  fine  soil  particles  from  entering  the  blower. 


4.4  Oxygen  Distribution  Test 


The  objective  of  the  oxygen  distribution  test  is  to  determine  the  extent  of  effective 
aeration  within  the  bioventing  cell  and  the  biofilter.  The  distribution  of  oxygen  within 
the  bioventing  cell  and  biofilter  will  be  monitored  by  measuring  oxygen  levels  at  all 
VMPs.  Carbon  dioxide  and  volatile  hydrocarbon  measurements  will  also  be  taken 
simultaneously.  Initial  oxygen  levels  are  measured  in  order  to  verify  that  active  aeration 
will  be  required  to  enhance  biodegradation  in  the  bioventing  cell.  A  period  of  1  to  3  days 
after  construction  of  the  bioventing  cell  may  be  necessary  for  soil  air  in  the  center  of  the 
bioventing  cell  to  reach  a  concentration  approaching  0  percent  oxygen. 


Following  initial  measurements,  the  blower  will  be  started  and  oxygen  profile 
measurements  will  be  performed  at  intervals  of  2  hours,  6  hours,  and  24  hours.  These 
intervals  may  be  altered  to  better  characterize  the  oxygen  distribution  with  time  and/or  to 
achieve  oxygen  levels  within  the  bioventing  cell  greater  than  15  percent.  All 
measurements  will  be  recorded  in  the  field  notebook. 

4.5  Vacuum  and  Pressure  Distribution  Test  \jd  W 

The  objective  of  the  vacuum  and  pressure  distribution  test  is  to  evaluate  th< 
different  air  flow  rates  on  the  vacuum  distribution  along  the  length  of  the  vent  pipe 
within  the  bioventing  cell  and  the  pressure  distribution  along  the  length  of  the 
distribution  pipe  in  the  biofilter.  This  short  duration  test  will  be  performed  upon 
completion  of  the  oxygen  distribution  test.  Results  of  this  test  will  also  be  used  to  size 
the  blower  for  the  full-scale  treatability  study. 

Vacuum  measurements  will  be  taken  at  the  far  end  of  the  bioventing  cell,  midway,  and 
at  the  entrance  to  the  cell  for  different  air  flow  rates.  Pressure  measurements  will  be 
taken  at  the  entrance  to  the  biofilter  and  at  the  far  end  of  the  biofilter.  All  measurements 
will  be  taken  using  gauges  and  recorded  in  the  field  notebook. 

4.6  Respiration  Testing 

The  objective  of  the  respiration  test  is  to  determine  the  rate  at  which  soil  bacteria 
degrade  petroleum  hydrocarbons.  Respiration  tests  will  be  performed  at  all  VMP 
locations  within  the  bioventing  cell  and  biofilter.  At  the  end  of  the  oxygen  distribution 
test,  the  blower  will  be  shut  off.  Oxygen  and  carbon  dioxide  levels  at  all  VMPs  will  be 
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measured  for  48  to  72  hours,  or  until  oxygen  levels  fall  below  5  percent  in  the  bioventing 
cell.  The  decline  in  oxygen  over  time  will  be  used  to  estimate  rates  of  bacterial 
degradation  of  fuel  residuals  in  both  the  bioventing  cell  and  the  biofilter.  Further  details 
on  the  respiration  test  are  described  in  Section  5.7  of  the  Protocol  Document  (Appendix 
A). 

4.7  Steady-State  Soil  Gas  Sampling 

An  additional  indicator  of  biodegradation  within  the  bioventing  cells  and  biofilter  is 
the  steady- state  depletion  of  oxygen  as  it  passes  through  the  contaminated  soil  volume. 
Although  not  as  reliable  of  an  indicator,  carbon  dioxide  production  can  also  be  used  to 
estimate  the  quantity  of  hydrocarbons  being  degraded  in  the  bioventing  cells  and  biofilter 
especially  in  a  low  pH  environment  JExhaust  air  from  three  sample  points  will  be 
collected  and  analyzed  for  oxygen,  carbon  dioxide,  and  volatiles.  The  sample  points  are 
located  in  the  vent  pipe  exiting  the  bioventing  cell,  and  in  the  pipe  at  the  entrance  and 
exit  end  of  the  biofilter.  A  GasTech™  Model  32520X  C0^J02  gas  analyzer  will  be  used 
to  monitor  steady-state  gas  concentrations  exiting  the  bioventing  cells  and  exiting  the 
biofilter.  A  GasTech™  Trace-Techtor  Total  Hydrocarbon  Vapor  Analyzer  (THVA)  will 
also  be  used  to  monitor  steady-state  volatile  hydrocarbons. 

PID  and  THVA  readings  of  the  air  above  and  around  the  biofilter  will  be  also  be 
measured  to  determine  if  the  biofilter  is  successfully  containing  the  emissions  from  the 
bioventing  cell.  ^  w  W 

Exhaust  gas'  samples  will  also  be  collected  in  Summa®  cannisters  for  laboratory 
analysis  of  total  volatile  hydrocarbons  (TVH)  and  BTEX  (EPA  Method  TO-3).  Total 
volatile  hydrocarbons  and  BTEX  will  be  analyzed  during  the  pilot  test  to  determine:  1) 
the  anticipated  loading  of  TVH  into  the  biofilter  during  full-scale  treatment,  and  2)  the 
removal  efficiency  of  the  biofilter  cell  at  these  TVH  concentrations.  The  samples  will  be 
placed  in  a  small  ice  chest  and  packed  to  prevent  excessive  movement  during  shipment. 
Samples  will  not  be  sent  on  ice  to  prevent  condensation  of  hydrocarbons.  A  chain-of- 
custody  form  will  be  filled  out  and  the  ice  chest  shipped  to  the  Air  Toxics  Laboratory  in 
Rancho  Cordova,  California  for  analysis.  ^ 

s 

5.0  DATA  ANALYSIS  AND  FULL-SCALE  TREATABILITY  STUDY 
5.1  Data  Analysis  of  Pilot  Test 

The  pilot  test  results  will  be  used  to  make  appropriate  modifications  to  the  bioventing 
cells  and/or  the  biofilter  systems.  Some  of  the  test  instrumentation  shown  in  Figure  8 
will  not  be  part  of  the  full-scale  treatability  study  design,  but  are  included  for  the  pilot 
test  to  evaluate  piping  sizes,  flowrates,  and  pressure  and  vacuum  distribution.  Any 
proposed  modifications  to  Figure  8  for  the  full-scale  system  will  be  presented  in  a  letter 
report  containing  the  pilot  test  results. 

The  following  items  will  be  addressed  in  this  letter  report: 


•  Soil  and  soil-gas  sample  analyses  will  be  summarized.  Any  discovered  correlation 
between  field  soil  headspace  results  could  be  used  to  optimize  the  soil  mixture 
within  the  bioventing  cell  so  that  volatile  emissions  are  minimized. 


•  Respiration  rates  and  biodegradation  rates  will  be  estimated  from  oxygen  level 
changes  measured  during  the  respiration  tests.  These  rates  will  be  used  to  estimate 
the  average  remediation  times  needed  for  each  cell.  If  measured  respiration  rates 
are  slow  during  the  pilot  test,  then  the  possibility  of  adding  nutrients  and/or 
additional  moisture  during  the  remainder  of  the  treatability  study  will  be  addressed. 


Modification  of  the  dimensions  of  the  bioventing  cells  and  biofilter  will  be 
presented  as  necessary  to  achieve  optimum  oxygen  levels  or  proper  blower  sizing. 
Pipe  diameters,  slot  sizes,  and  pipe  configuration  may  also  be  modified. 

5.2  Full-scale  Treatability  Study 

following  approval  by  the  Feather  River  Air  Quality  Management  District 
AQMD),  up  to  eight  additional  bioventing  cells  will  be  installed  as  part  of  a  full-scale 
treatability  study.  The  configuration  of  these  cells  will  be  based  on  pilot  test  results. 
Moisture  and  nutrients  will  be  added  while  the  bioventing  cells  are  laid  out.  Initial 
parameters  including  soil  sampling  (a  minimum  of  one  composite  per  50  CY  soil)  and 
TPH  and  BTEX  analysis  using  procedures  similar  to  those  used  during  the  pilot  test. 
Vacuum  measurements  at  the  end  of  the  vent  pipes  protruding  from  the  bioventing  cells 
will  be  taken  to  insure  that  air  is  drawn  from  all  piles.  The  temperature  and  soil  moisture 
will  be  monitored  periodically  during  bioventing. 


Soil-gas  samples  will  be  collected  using  a  soil-gas  probe  and  analyzed  using  field 
instruments.  Quarterly  monitoring  will  also  be  performed  at  the  VMPs  in  the  pilot 
bioventing  cell,  and  in  the  remaining  bioventing  cells  to  evaluate  oxygen,  carbon  dioxide, 
and  TPH  levels  in  the  soil  gas.  Oxygen  levels  are  expected  to  be  higher  in  the  bioventing 
cells  closer  to  the  blower,  compared  to  bioventing  cells  farther  away  from  the  blower.  In 
this  situation  the  blower  feed  rates  and  control  valves  would  be  set  to  maintain  optimum 
oxygen  levels  at  all  of  the  piles.  During  the  treatability  study,  oxygen  levels  will  be 
measured  only  at  the  end  of  the  pile  furthest  from  where  the  vent  pipe  enters  the  soil. 

( y  ™'-  r'  \H f'M  £ 

Degradation  rates  in  the  bioventing  cells  will  be  verified  during**  the  full-scale 
treatability  study  by  Rampling  the  soi)  on  a  quarterly  basis.  If  the  cells  are  sized  larger 
than  during  the  pilot  teStrthe^afiieratio  of  samples  to  soil  volume  will  be  used  (1:50). 
Soil  headspace  will  be  measured  using  the  THVA.  If  these  measurements  indicate  that 
TPH  levels  are  below  100  ppm,  soil  samples  will  be  analyzed  by  a  laboratory  using 
procedures  identical  to  those  used  during  the  pilot  test.  The  assessment  of  degradation 
rates  will  be  based  on  the  change  of  TPH  compared  to  initial  concentrations. 


It  is  expected  that  the  same  biofilter  will  be  used  during  the  pilot  test  and  throughout 
the  treatability  study.  The  configuration  and  volume  of  the  biofilter  will  be  modified  if 
required.  The  ultimate  objective  of  the  treatability  study  is  to  configure  a  biofilter  that 
will  contain  and  treat  potential  emissions  from  the  bioventing  cells.  A  significant  portion 
of  the  contaminated  soil  is  from  heating  oil  sources.  Heating  oil  does  not  contain  high 
levels  of  volatile  components  and  BTEX  was  rarely  detected  during  the  tank  removal 
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operations.  Gasoline  contaminated  soil  may  have  had  a  significant  portion  of  the  volatile 
fraction  removed  through  natural  biodegradation  and  volatilization  gas  over  the  last  year. 
If  little  or  no  hydrocarbons  are  detected  in  the  emissions  from  the  bioventing  cell,  then 
additional  tests  to  evaluate  the  biofilter  performance  will  not  be  necessary. 


The  biofilter’s  ability  to  adsorb  and  biodegrade  contaminants  will  be  estimated  based 
on  soil-gas  samples.  Soils  that  can  adsorb  contaminants  should  contain  significantly  less 
contaminants  near  the  surface  of  the  soil  compared  to  deep  within  the  biofilter.  Samples 
need  to  be  collected  early  enough  in  the  remediation  process  to  assure  that  the  soils  are 
not  saturated  such  as  would  happen  with  soils  with  a  high  adsorption  capacity  yet  given 
enough  time  to  develop  a  concentration  differential  within  the  biofilter.  Soil-gas  will 
continue  to  be  monitored  quarterly  for  oxygen,  carbon  dioxide  and  TVH. 

To  characterize  the  biofilter  performance,  the  gas  entering  and  exiting  the  biofilter 
will  be  collected  in  Summa®  canisters  monthly  and  analyzed  for  TVH  and  BTEX.  Soil 
samples  will  be  collected  from  the  biofilter  at  the  second  quarterly  event.  Waiting  until 
the  second  quarterly  event  allows  for  evaluation  of  the  biofilter  after  a  significant 
quantity  of  volatiles  have  been  introduced  into  the  filter.  Soil  sampling  procedures  will 
be  identical  to  those  used  during  the  pilot  test. 
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TEST  PLAN  AND  TECHNICAL  PROTOCOL 

FOR 

A  FIELD  TREATABILITY  TEST  FOR  BIOVENTING 


1.0  TEST  OBJECTIVES 

This  test  plan  and  technical  protocol  describes  the  methods  for  conducting  a  field 
treatability  test  for  the  bioventing  technology.  The  purpose  of  these  field  test  methods  is  to 
measure  the  soil  gas  permeability  and  microbial  activity  at  a  contaminated  site  and  to 
evaluate  the  potential  application  of  the  bioventing  technology  to  remediate  the  contaminated 
site.  The  specific  test  objectives  are  stated  below. 

1.1  Conduct  Air  Permeability  and  In  Situ  Respiration  Tests 

At  every  site,  the  air  permeability  of  the  soil  and  the  air  vent  (well)  radius  of 
influence  will  be  determined.  This  will  require  air  to  be  withdrawn  or  injected  for  approxi¬ 
mately  8  hours  at  vent  wells  located  in  contaminated  soils.  Pressure  changes  will  be 
monitored  in  an  array  of  monitoring  points.  Immediately  following  this  test,  an  in  situ 
respiration  test  will  be  conducted.  Air  will  be  injected  into  selected  monitoring  points  to 
aerate  the  soils.  The  in  situ  oxygen  utilization  and  carbon  dioxide  production  rates  will  be 
measured. 


1.2  Conduct  Bioventing  Test 

Using  the  data  from  the  soil  air  permeability  and  in  situ  respiration  tests,  an  air 
injection/withdrawal  rate  will  be  determined  for  use  in  the  bioventing  test.  A  blower  will  be 
selected,  installed,  and  operated  for  6  to  12  months,  and  periodic  measurements  of  the  soil 
gas  composition  will  be  made,  to  evaluate  the  long-term  effectiveness  of  bioventing. 

1.3  Use  of  Existing  Wells  and  Monitoring  Points 

The  U.S.  Air  Force  has  already  installed  monitoring  points  or  other  wells  at 
many  sites  that  will  be  suitable  for  use  in  this  study.  In  keeping  with  the  objective  of 
developing  a  cost-effective  program  for  site  remediation,  every  effort  will  be  made  to  use 
existing  wells  and  minimize  drilling  costs. 
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2.0 


INTRODUCTION  TO  BI< 


•rjacvvic 


G  AND  FIELD  TREATABILITY  TESTS 


Bioventing  is  the  process  of  aerating  subsurface  soils  to  stimulate  in  situ 
biological  activity  and  promote  bioremediation.  Although  it  is  related  to  the  process  of  soil 
venting  (aka  soil  vacuum  extraction,  soil  gas  extraction,  and  in  situ  soil  stripping),  their 
primary  objectives  are  different  Soil  venting  is  designed  and  operated  to  maximize  the 
volatilization  of  low-molecular-weight  compounds,  with  some  biodegradation  occurring.  In 
contrast  bioventing  is  designed  to  maximize  biodegradation  of  aerobically  biodegradable 
compounds,  regardless  of  their  molecular  weight  with  some  volatilization  occurring.  The 
major  difference  between  these  technologies  is  that  the  objective  of  soil  venting  is  volatiliza¬ 
tion,  and  the  objective  of  bioventing  is  biodegradation.  Although  both  technologies  involve 
venting  of  air  through  the  subsurface,  the  differences  in  objectives  result  in  different  design 
and  operation  of  the  remedial  systems. 


2.1  Bioventing  Background 

Petroleum  distillate  hydrocarbons  such  as  JP-4  jet  fuel  are  generally  biodegrad¬ 
able  if  the  naturally  occurring  microorganisms  that  acclimate  to  the  fuels  as  a  carbon  source 
are  provided  an  adequate  supply  of  oxygen  and  basic  nutrients  (Atlas,  1986).  Natural 
biodegradation  does  occur,  and  at  many  sites  microorganisms  may  eventually  mineralize  most 
of  the  fuel  contamination.  However,  the  process  is  dependent  on  natural  oxygen  diffusion 
rates  (Ostendorf  and  Kambell,  1989).  As  a  result,  natural  biodegradation  is  frequently  too 
slow  to  prevent  the  spread  of  contamination  and  sites  may  require  remediation  to  protect 
sensitive  aquifers.  Acceleration  or  enhancement  of  the  natural  biodegradation  process  may 
prove  to  be  the  most  cost-effective  remediation  for  hydrocarbon-contaminated  sites. 

Understanding  the  distribution  of  contaminants  is  important  to  any  in  situ 
remediation  process.  Much  of  the  hydrocarbon  residue  at  a  fuel-contaminated  site  is  found 
in  the  unsaturated  zone  soils,  in  the  capillary  fringe,  and  immediately  below  the  water  table. 
Seasonal  water  table  fluctuations  typically  spread  residues  in  the  area  immediately  above  and 
below  tiie  water  table.  Any  successful  bioremediation  effort  must  treat  these  areas.  Biovent¬ 
ing  provides  oxygen  to  unsaturated  zone  soils  and  can  be  extended  below  the  water  table 
when  integrated  with  a  dewatering  system. 

2.1.1  Conventional  Enhanced  Biodegradation 

The  practice  of  enhanced  biodegradation  for  treating  soluble  fuel  components  in 
groundwater  has  increased  over  the  past  two  decades  (Lee  et  al.,  1988),  with  less  emphasis 
given  to  enhancing  biodegradation  in  the  unsaturated  zone.  Currently,  conventional  enhanced 
bioreclamation  processes  use  water  to  carry  oxygen  or  an  alternative  electron  acceptor  to  the 
contaminated  zone.  This  is  common  whether  the  contamination  is  present  in  the  groundwater 
or  in  the  unsaturated  zone. 


into  the  more  permeable  pathways  (e.g.,  in  an  alluvial  soil  with  interbedded  sand  and  day 
aH  of  the  fluid  flow  initiaHy  takes  place  in  the  sand).  As  a  result,  oxygen  must  be  delivered 
to  the  less  permeable  clay  lenses  through  diffusion.  In  a  gaseous  system  (as  found  in 
unsaturated  soils),  this  diffusion  can  be  expected  to  take  place  at  rates  several  orders  of 
magnitude  greater  than  rates  in  a  liquid  system  (as  is  found  in  saturated  soils).  Although  it  i 
not  realistic  to  expect  diffusion  to  aid  significantly  in  water-based  bioreclamation,  diffusion 
of  oxygen  in  a  gas  phase  system  may  be  a  significant  mechanism  for  oxygen  delivery  to  less 
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To  the  authors’  knowledge,  the  first  documented  evidence  of  unsaturated  zone 
biodegradation  resulting  from  forced  aeration  was  reported  by  the  Texas  Research  Institute, 
Inc  in  a  study  for  the  American  Petroleum  Institute.  A  large-scale  model  experiment  was 
conducted  to  test  the  effectiveness  of  a  surfactant  treatment  to  enhance  the  recovery  of  spilled 
gasoline.  The  experiment  accounted  for  only  8  gal  of  the  65  gal  originally  spilled  and  raised 
questions  about  the  fete  of  the  gasoline.  Subsequently,  a  column  study  was  conducted  to 
determine  a  diffusion  coefficient  for  soil  venting.  This  column  study  evolved  into  a 
biodegradation  study  in  which  it  was  concluded  that  as  much  as  38%  of  the  fuel  hydrocarbon 
was  biologically  mineralized.  Researchers  concluded  that  venting  would  not  only  remove 
gasoline  by  physical  means,  but  also  could  enhance  microbial  activity  and  promote  biodegra¬ 
dation  of  the  gasoline  (Texas  Research  Institute,  1980;  1984). 

To  the  authors’  knowledge,  the  first  actual  field-scale  bioventing  experiments 
were  conducted  by  van  Eyk  for  Shell  Oil.  In  1982  at  van  Eyk’s  direction,  Delft  Geotechnics 
in  The  Netherlands  initiated  a  series  of  experiments  to  investigate  the  effectiveness  of 
bioventing  for  treating  hydrocarbon-contaminated  soils.  These  studies  are  reported  in  a 
series  of  papers  (Anonymous,  1986;  Staatsuitgeverij,  1986;  van  Eyk  and  Vreeken,  1988, 

1989a  and  1989b). 


Wilson  and  Ward  (1986)  suggested  that  using  air  as  a  carrier  for  oxygen  could 
be  1,000  times  more  efficient  than  using  water,  especially  in  deep,  hard-to-flood  unsaturated 
zones  They  made  the  connection  between  soil  venting  and  biodegradation  by  observing  mat 
“soil  venting  uses  the  same  principle  to  remove  volatile  components  of  the  hydrocarbon.  In 
a  general  overview  of  the  soil  venting  process,  Bennedsen  et  al.  (1987)  concluded  that  soil 
venting  provides  large  quantities  of  oxygen  to  the  unsaturated  zone,  possibly  stimulating 
aerobic  degradation.  They  suggested  that  water  and  nutrients  would  also  be  required  for 
significant  degradation  and  encouraged  additional  investigation  into  this  area. 


Biodegradation  enhanced  by  soil  venting  has  been  observed  al  several  field  sites. 
Investigators  claim  that  at  a  soil  venting  ate  for  remediation  of  gasoline-contaminated  soil 
significant  biodegradation  occurred  (measured  by  a  temperature  rise)  when  air  was  supplied. 
Investigators  pumped  pulses  of  air  through  a  pile  of  excavated  soil  and  observed  a  consistent 
rise  in  temperature,  which  they  attributed  to  biodegradation.  They  claimed  that  the  pile  was 
cleaned  up  during  the  summer  primarily  by  biodegradation  (Conner,  1988).  However,  they 
did  not  control  for  natural  volatilization  from  the  aboveground  pile,  and  not  enough  data 
were  published  to  critically  review  their  biodegradation  claim. 


Researchers  at  Traverse  City,  Michigan,  observed  a  decrease  in  the  toluene 
concentration  in  unsaturated  zone  soil  gas,  which  they  measured  as  an  indicator  of  fuel 
contamination  in  the  unsaturated  zone.  They  assumed  that  advection  had  not  occurred  and 
attributed  the  toluene  loss  to  biodegradation.  The  investigators  concluded  that  because 
toluene  concentrations  decayed  near  the  oxygenated  ground  surface,  soil  venting  is  an 
attractive  remediation  alternative  for  biodegrading  light  volatile  hydrocarbon  spills  (Ostendorf 
and  Kambell,  1989). 
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The  U.S.  Air  Force  initiated  its  research  and  development  (R&D)  program  in 
bioventing  in  1988  with  a  study  at  Hill  Air  Force  Base  (AFB)  in  Utah.  During  this  study  it 
twam*  apparent  that  bioventing  had  great  potential  for  remediating  JP-4  fuel-contaminated 
soils.  It  was  also  apparent  that  additional  research  would  bs  needed  before  the  technology 
could  be  routinely  applied  in  the  field.  The  work  was  initially  supported  by  the  U.S.  Air 
Force  Civil  Engineering  Support  Agency  (AFCESA),  previously  known  as  the  Air  Force 
Engineering  and  Services  Center.  Subsequently,  they  wee  joined  in  R&D  support  of  the 
technology  by  die  U.S.  Air  Force  Center  for  Environmental  Excellence  (AFCEE)  and  later 
by  Hill  and  Eielson  AFBs.  Following  the  Hill  AFB  study,  a  more  controlled  bioveating 
study  was  completed  at  Tyndall  AFB  in  Florida. 

The  Air  Force  currently  supports  a  number  of  field  programs  to  further  test  and 
demonstrate  the  technology.  After  completion  of  the  initial  site  testing  at  Hill  AFB,  a  low- 
intensity  bioreclamation  research  program  at  another  site  was  initiated  in  late  1989.  At 
Eielson  AFB  near  Fairbanks,  Alaska,  a  field  demonstration  of  bioventing  in  a  subarctic 
environment  was  initiated  in  the  summer  of  1991.  This  study  includes  a  soil  heating  experi¬ 
ment  to  attempt  to  increase  biodegradation  rates. 

The  U.S.  EPA  Risk  Reduction  Engineering  Laboratory  (REEL)  has  become 
interested  in  the  Air  Force’s  program,  and  has  jointly  funded  and  technically  support®!  the 
work  at  both  Hill  and  Eielson  AFBs.  Additionally,  the  AFCESA  is  supporting  a  well- 
documented  bioventing  demonstration  at  a  cold  weather  site  with  field  work  scheduled  to 
begin  in  the  summer  of  1992. 

2.1.3  Applications 

The  use  of  an  air-based  oxygen  supply  for  enhancing  biodegradation  relies  on 
airflow  through  hydrocarbon-contaminated  soils  at  rates  and  configurations  that  will 
(1)  ensure  adequate  oxygenation  for  aerobic  biodegradation,  and  (2)  minimise  or  eliminate 
the  production  of  a  hydrocarbon-contaminated  off-gas.  The  addition  of  nutrients  and 
moisture  may  be  desirable  to  increase  biodegradation  rates;  however,  field  research  to  date 
does  not  indicate  the  need  for  these  additions  (Dupont  et  al.,  1991;  Miller  et  aL,  1991).  If 
found  necessary,  nutrient  and  moisture  addition  could  take  any  of  a  variety  of  configurations. 
Dewatering  may  at  times  be  necessary,  depending  on  the  distribution  of  contaminants  relative 
to  the  water  table.  A  key  feature  of  bioventing  is  the  use  of  narrowly  screened  soil  gas 
monitoring  points  to  sample  gas  in  short  vertical  sections  of  the  soil.  These  points  are 
required  to  monitor  local  oxygen  concentrations,  because  oxygen  levels  in  die  vent  well  are 
not  representative  of  local  conditions. 

A  conventional  soil  venting  system  could  be  installed  to  draw  air  from  a  vent 
well  in  the  area  of  greatest  contamination.  This  configuration  would  allow  straightforward 
monitoring  of  the  off-gases.  However,  its  disadvantage  is  that  hydrocarbon  off-gas  concen¬ 
tration  would  probably  be  maximized,  and  could  require  permitting  and  treatment.  Further¬ 
more,  all  of  the  capillary  fringe  contamination  may  not  be  tested. 


give®  to  the  fete  of  injected  air.  The  objective  is  for  most,  if  not  all,  of  the  hydrocarbons  to 
be  degraded,  and  for  COj  to  be  emitted  at  some  distance  from  the  injection  point  If  a 
building  or  subsurface  structure  were  to  exist  within  the  radius  of  influence  of  the  wdl, 
hydrocarbon  vapors  might  be  forced  into  feat  structure.  Thus,  protection  of  subsurface 
structures  may  be  required. 

Figure  2-2  is  an  illustration  of  a  configuration  in  which  air  is  injected  (the 
injection  may  also  be  by  passive  wdl)  into  fee  contaminated  zone  and  withdrawn  from  clean 
soils.  This  configuration  allows  fee  more  volatile  hydrocarbons  to  degrade  prior  to  being 
withdrawn,  thereby  eliminating  contaminated  off-gases.  This  configuration  typically  does  not 
require  air  emission  permitting  (site-specific  exceptions  may  apply). 

Figure  2-3  illustrates  a  configuration  that  may  alleviate  fee  threat  to  subsurface 
structures  while  achieving  the  same  basic  effect  as  air  injection  alone.  In  this  configuration, 
soil  gas  is  extracted  near  the  structure  of  concern  and  reinjected  at  a  safe  distance.  If  neces¬ 
sary,  makeup  air  can  be  added  before  injection. 

Figure  2-4  illustrates  a  conventional  soil  venting  configuration  at  sites  where 
hydrocarbon  emissions  to  the  atmosphere  are  not  a  problem.  This  may  be  fee  preferred 
configuration.  Dewatering,  nutrient,  and  moisture  additions  are  also  illustrated.  Dewatering 
will  allow  more  effective  treatment  of  deeper  soils.  The  optimal  configuration  for  any  given 
site  will,  of  course,  depend  on  site-specific  conditions  and  remedial  objectives. 

The  significant  features  of  this  technology  include  fee  following: 

•  Optimizing  airflow  to  reduce  volatilization  while  maintain¬ 
ing  aerobic  conditions  for  biodegradation 

®  Monitoring  local  soil  gas  conditions  to  assure  aerobic  condi¬ 
tions,  not  just  monitoring  vent  gas  composition 

•  Adding  moisture  and  nutrients  as  required  to  increase  bio¬ 
degradation  rates  although,  as  stated  earlier,  it  appears  from 

studies  that  this  may  not  be  necessary  at  many  if  not 
most  sites 
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A  spill  of  approximately  26,420  gal  of  JP-4  jet  fuel  occurred  when  an  automatic 
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fts/hr  (cfh).  The  off-gas  was  treated  by  catalytic  incineration,  and  it  was  initially  necessary 


During  extraction,  oxygen  and  hydrocart 
measured.  To  quantify  the  extent  of  biodegradation 


concentrations  in  the  off-gas  were 
he  site,  the  oxygen  was  converted  to 


nutrients  in  the  field.  The  results  of  these  field  additions  are  shown  in  Figure  2-5.  Moisture 
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The  failure  to  observe  an  effect  of  nutrient  addition  could  be 
number  of  factors,  including: 


@  The  nutrisits  failed  to  move  in  the  soils;  tills  is  a  problem 
particularly  for  ammonia  and  phosphorus  (see  Aggarwal  et 
al.,  1991). 

9  Remediation  of  the  site  was  mtering  its  final  phase,  and  the 
nutrient  addition  may  have  been  too  late  to  result  in  an 

observed  change. 

®  Nutrients  simply  may  have  not  been  limiting. 


2.1.5  Tyndall  AFB  Site 

As  a  follow-up  to  the  Hill  AFB  research,  a  more  controlled  study  was  designed 
at  Tyndall  AFB.  The  experimental  area  in  this  study  was  located  at  a  site  where  past  JP-4 
fuel  storage  had  resulted  in  contaminated  soils.  The  nature  and  volume  of  fuel  spilled  or 
leaked  were  unknown.  The  site  soils  are  a  tine-  to  medium-grained  quartz  sand.  The  depth 
to  groundwater  is  1.6  to  3.3  ft 


Four  test  cells  were  constructed  to  allow  control  of  gas  flow,  water  flow,  and 
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barriers  such  as  asphalt  or  concrete.  These  paved  surfaces 
barriers.  Without  a  tight  seal  to  the  native  soil  surface,  the 
impact  soil  gas  flow. 


nay  or  may  not  act  as  vapor 
lavement  will  not  significantly 


Several  field  methods  have  been  developed  for  determining  soil  gas  permeability 


several  monitoring  points  in  the 
the  method,  including  equations 


soil  away  from  the  venting  well, 
to  compute  k,  is  presetted  in  the 


2.3  In  Situ  Respiration  Testing 

As  part  of  the  Air  Force’s  bioventing  R&D  program,  a  test  was 
provide  rapid  field  measurement  of  in  situ  biodegradation  rates  so  that  a  full 
system  can  be  designed.  This  section  describes  such  a  test  as  developed  by 


used.  A  duster  of  three  to  four  probes  were  usually  placed  in  fe©  eontommated  soil  of  the 
test  location.  A  1  to  3%  coneoitration  of  inert  gas  was  lidded  to  fee  air,  which  was  injected 
for  about  24  hours.  The  air  provided  oxygm  to  fee  soil,  while  inert  gas  mosureraents 
provided  data  on  the  diffusion  of  from  fee  ground  surface  and  fe©  surrounding  soil  and 


in  an  uncontominated  site  with  air  injection  to  monitor  natural  background  fsspira&on 


any  air  and  inert  gas  injection.  After  air 


for  a  fi 


and  inert  gas  injection  were  turned  off,  CO^  and  Oj 


of  O2  consumed  per  hour.  In  general,  little  or  no  Oj  utilisation  was  measured  m  the 


al.,  1991b).  This  could  be 


due  to  the  formation  of  carbonates  from  the 
ation  at  these  sites.  A  similar  problem  was 
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||  be  obtained  from  the  project  officer. 

(  3.2  Development  of  Site-Specific  Test  Plan 


All  involved  parties  for  a  given  site  will  be  provided  wife  a  site-specific  test 
plan.  The  site- specific  test  plan  will  consist  of  this  generic  test  plan  wife  a  site-specific 


Seltetion  of  Tent&tiv® 
Tilt  Area 


Pro, 

las 


handle  regulatory  contacts,  if  they  are  necessary. 


The  contractor  will  coordinate  with  die 
clearance  to  conduct  the  tests  at  the  candidate  tot  a 
base  for  the  utilities  — -  electricity  and  water  —  nee 
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the  field  treatability  tests.  It  must  be  recognized  tfea 
and  thus,  details  will  vary.  Local  and/or  state  regul 
Air  Force  bases  will  have  specific  requirements  feat 


differ  from  spedfieatiom  in  this  test 
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profile  as  possible,  with  the  bottom  of  the  screen  eonespon- 
ding  to  die  top  of  the  capillary  Mage.  For  shallow  ate 
wife  groundwste  less  than  20  ft  deep,  fee  vent  well  will  be 
screened  over  the  bottom  half  of  fee  mifirald  zone.  For 
deeper  wells,  care  must  be  taken  in  determining  fee  depth 
of  the  top  of  the  scrim.  A  deeps*  sera  is  normally 
better.  If  the  top  of  the  screen  is  dose  to  fee  ground  sur¬ 
face,  much  of  the  airflow  may  follow  the  shortest  path  from 


screened  from  17.5  to  27.5  ft  below  land  sur 
monitoring  points  would  be  2§  ft,  22.5  ft,  an 
ft,  more  depths  will  be  screened;  for  esampl 
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wife  vent  wells  deeper  than  30 
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It  will  be  neces^ry  in  some  c 
well-oiled  soil  is  encountered,  to  monitor 


mas  to  add  additional 


screened  depths  to  ensure 
intervals,  or  to  adequately 


will  be  checked  to  ensure  that  it  is  functioning.  Low  flow  of  the  sampling  pump  can  indicate 


the  soil  gas  to  be  sampled.  The  COj  calibration  will  be  performed  against  atmospheric  CO2 
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against  a  5%  and  0%  standard.  Standard  gases  will  be  purchased  from  a  specialty  gas 
supplier.  To  calibrate  the  instrument  with  standard  gases,  a  Tedlar”  bag  (capacity  - 1  1)  is 
filled  with  the  standard  gas,  and  the  valve  on  the  bag  is  dosed.  The  inlet  nozzle  of  the 
instrument  is  connected  to  the  Tedlaf®  bag,  and  the  valve  cm  the  bag  is  opened  (see  Figure 
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Hydrocarbon  concentrations  ran  also  be  determined  with  a  flam®  loniration 
detector  (FID),  which  ran  detect  low  (below  100  ppm)  concentrations.  A  photoioniiation 
detector  (PED)  is  not  acceptable. 

4.5.3  Helium  Monitoring 

Helium  in  the  soil  gas  will  be  mrasured  with  a  Marks  Helium  Detector  Model 
9121  or  equivalent  with  a  wiifiinmni  sensitivity  of  0.01%.  Calibration  of  the  helium  detector 
Mows  the  same  basic  procedure  described  for  oxygen  calibration,  except  that  die  setup  for 
calibration  is  different  (see  Figure  4-5).  Helium  standards  used  are  100  ppm  (0.01%),  5,000 
ppm  (0.5%),  and  10,000  ppm  (1%). 

4.5.4  Temperature  Monitoring 

In  situ  soil  temperature  will  be  monitored  using  Omega  Type  J  or  K  thermo¬ 
couples  (or  equivalent).  The  thermocouples  will  be  connected  to  an  Omega  OM-400 
Thermocouple  Thermometer  (or  equivalent).  Each  thermocouple  will  be  calibrated  against 
ice  water  and  boiling  water  by  the  contractor  before  Add  installation. 

4.5.5  Pressure/Vacuum  Monitoring 

Air  pressure  during  injection  for  the  in  situ  respiration  test  will  be  measured  with 
a  pressure  gauge  with  a  minimum  range  of  0  to  30  psia.  Changes  in  soil  gas  pressure  during 
the  air  permeability  test  will  be  measured  at  monitoring  points  using  MagneheHc'3  or 
equivalent  gauges.  Tygotf®  or  equivalent  tubing  will  be  used  to  connect  the  pressure/vacuum 
gauge  to  the  quick-disconnect  on  the  top  of  each  monitoring  point.  Similar  gauges  will  be 
positioned  before  and  after  the  blower  unit  to  measure  pressure/vacuum  across  the  blower 
and  at  the  head  of  the  venting  well.  Pressure/vacuum  gauges  are  available  in  a  variety  of 
pressure/vacuum  ranges,  and  the  same  gauge  can  be  used  to  measure  either  vacuum  or 
pressure  by  simply  switching  inlet  ports.  Gauges  are  sealed  and  calibrated  at  the  factory  and 
will  be  rezeroed  before  each  test  The  following  pressure  ranges  On  inches  H20)  will 
typically  be  available  for  this  Add  test 

0-r,  0*5",  0-10%  0-20”,  0-50°,  0-100”,  and  0-200* 


4.5.6  Airflow 

Airflow  measurements  will  be  taken  for  both  the  air  permeability  test  and  the 
respiration  test.  These  measurements  are  described  in  Sections  4.5.6. 1  and  4.5. 6.2. 
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important  that  samples  for  nutrient  analyses  be  collected  from  a  contaminated  zone; 
otherwise,  if  fixation  has  already  occurred,  the  nitrogen  concentration  may  not  be 
representative.  Soil  samples  will  be  collected  from  the  exploratory  boring  or  from  the 
borings  for  the  vent  well  or  monitoring  points.  Soil  samples  will  be  collected  from  . 
cuttings  if  the  borings  axe  shallow,  by  hand  from  a  hand-angered  hole,  or  with  a  split- 
spoon  sampler.  Enough  soil  will  be  collected  to  fill  a  500-ml  polyethylene  or  glass 
container.  The  container  win  be  sealed  with  a  teflon-hned  csp  and  then  placed  in  a 
cooler  for  shipment  Special  procedures  for  preserving  the  sample  will  not  be  required, 
as  only  inorganics  sn<d  the  physical  properties  of  the  soil  will  be  analyzed.  Each  soil 
sample  will  be  labeled  to  identify  the  site,  boring  location  and  depth,  and  time  of 
collection. 


Chain-of-custody  forms  will  accompany  each  shipment  to  the  laboratory.  The 
soil  samples  will  be  analyzed  for  the  following  parameters: 

•  pH 

.  ©  total  Iq'eldahl  nitrogen  (TKN) 

©  total  phosphorus 

©  alkalinity 

9  particle  size  analysis 

®  total  iron 

9  moisture  content 

In  addition  to  the  chain-of-custody  forms,  each  sample  will  be  logged  into  the 
project  record  book  along  with  a  complete  description  of  where  and  how  it  was  collected. 
Parh  sample  will  be  labeled  with  in  identification  code  corresponding  to  its  sampling 
location.  The  code  will  follow  the  system  described  for  labeling  the  monitoring  points  in 
Section  423  as  follows: 

[Code  for  Site]  — *  [Code  for  Location]  —  [Depth] 

Location  codes  will  include  the  abbreviations  VW  for  vent  well,  MP  for  monitoring 
point,  BG  for  background  well,  or  EB  for  an  exploratory  boring  or  other  boring  not 
completed  as  a  vent  well,  monitoring  point,  or  background  well  For  the  example  site 
#2  at  Millersworth  AFB  the  following  codes  might  be  used: 

®  M2— VW—12  for  a  sample  from  site  #2  at  Millersworth 

AFB  from  a  depth  of  12  ft  from  the  vent  well  boring 

©  M2— MFC— 28  for  a  sample  from  a  depth  of  28  ft  from 

the  monitoring  point  C  boring 

•  M2—BG— 4  for  a  sample  from  a  depth  of  4  ft  from  the 


and  the  blower  exhaust  (if  extraction  system),  and  ana¬ 
lyze  for  Oj,  CO*  and  bye 
pressure  data  for  4  to  8  hours.  The  test  will  normally  be 
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5.63  Post-Permeability  Test  Soil  Gas  Monitoring 


Immediately  after  completion,  of  the  permeability  test,  soil  gas  samples  will 
be  collected  from  the  vent  well,  the  background  well,  and  all  monitoring  points,  and 
analysed  for  Q*  CO*  and  hydrocarbons.  If  the  Oj  concentration  in  the  vent  well  has 
increased  by  5%  or  more,  Oj  arid  COa  will  be  monitored  in  the  vent  well  in  a  manner 
dmilar  to  that  described  for  the  monitoring  points  in  the  in  situ  respiration  test  (Initial 
monitoring  may  be  less  frequent)  The  monitoring  will  provide  additional  in  situ 
respiration  data  for  the  site. 

5.7  In  Situ  Respiration  Test 

The  in  situ  respiration  tot  will  be  conducted  using  four  screened  intervals  of 
the  monitoring  points  and  a  background  well  The  results  from  this  test  will  determine  if 
in  situ  microbial  activity  is  occurring  and  if  it  is  Oj-Hmited. 

5.7.1  Test  Implementation 

Air  with  1  to  2%  helium  will  be  injected  into  the  monitoring  points  and  back- 
ground  welL  Following  injection,  the  change  of  Q*  CO*  total  hydrocarbon,  and  helium 
in  die  soil  gas  will  be  measured  over  time.  Helium  will  be  used  as  an  inert  tracer  gas  to 
assess  the  extent  of  diffusion  of  soil  gases  within  the  aerated  zone.  If  the  background 
well  is  screened  over  an  interval  of  greater  than  10  ft,  the  required  air  injection  rate  may 
be  too  high  to  allow  helium  injection.  The  background  monitoring  point  will  be  used  to 
monitor  natural  degradation  of  organic  matter  in  the  soiL  A  schematic  of  the  apparatus 
to  be  used  in  the  in  situ  respiration  test  is  presented  in  Figure  2-9. 

The  O*  CO*  and  total  hydrocarbon  levels  will  be  measured  at  the  monitor¬ 
ing  points  before  air  injection.  Normally,  air  will  be  injected  into  the  ground  for  at  least 
20  hours  at  rates  ranging  from  60  to  100  cfh.  Blowers  to  be  used  will  be  diaphragm 
compressors  Model  4Z024  from  Grainger  (or  equivalent)  with  a  nominal  capacity  of  100 
cfh  at  10  psi  The  helium  used  as  a  tracer  will  be  99%  or  greater  purity,  which  is 
available  from  most  welding  supply  stores.  The  flow  rate  of  helium  will  be  adjusted  to 
0.6  to  L0  cfh  to  obtain  about  1%  in  the  final  air  mixture  which  will  be  injected  into  the 
contaminated  area.  Helium  in  the  soil  gas  will  be  measured  with  a  Marfa  Helium 
Detector  Model  9821  (or  equivalent)  with  a  minimum  sensitivity  of  0.01%. 

After  air  and  helium  injection  is  completed,  the  sofl  gas  will  be  measured  for 
O*  CO*  helium,  and  total  hydrocarbon.  Soil  gas  will  be  extracted  from  the  contaminat¬ 
ed  area  with  a  soil  gas  sampling  pump  system  similar  to  that  shown  in  Figure  5-1. 
Typically,  measurement  of  the  soil  gas  will  be  conducted  at  2,  4,  6,  and  8  hours  and  then 
every  4  to  12  hours,  depending  on  the  rate  at  which  the  oxygen  is  utilized.  If  oxygen 
uptake  is  rapid,  more  frequent  monitoring  will  be  required.  If  it  is  slower,  less  frequent 
readings  will  be  acceptable. 
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At  shallow  monitoring  points,  there  is  a  risk  of  pulling  m  atmospheric  air  in 
the  process  of  purging  and  sampling.  Excessive  purging  and  sampling  may  result  in 
erroneous  readings.  There  is  no  benefit  in  over  sampling,  and  when  sampling  shallow 
points,  care  will  be  taken  to  minimize  the  volume  of  air  extraction.  In  these  cases,  a 
low-flow  extraction  pump  of  about  2  to  4  cfh  wffl  be  used  Reid  judgment  will  be 
required  at  each  site  in  determining  the  sampling  frequency.  Table  5-1  provides  a 
summary  of  the  various  parameters  which  will  be  measured  and  their  frequency. 

The  in  situ  respiration  test  wiE  be  terminated  when  the  oxygen  level  is  ab< 
5%,  or  after  5  days  of  sampling.  The  temperature  of  the  soil  before  air  injection  and 
after  the  in  situ  respiration  test  will  be  recorded 

5.7.2  Data  Interpretation 

Data  from  the  in  situ  respiration/air  permeability  test  will  be  summarized 
and  the  02  utilization  rates,  air  permeability,  and  R,  will  be  computed  Further  detai 
on  data  interpretation  are  presented  in  Sections  5.7.2. 1  and  5.7.2JL 


’.>  \  ^  -r 


5.8 


Bioventing  Test 


The  bioventing  test  is  the  third  and  final  part  of 
will  consist  of  a  longer  tem  (6  months  or  more)  ak  injeeaos 
blower  will  be  installed  immediately  following  completion  o 
respiration  tests,  and  will  be  sorted  before  the  field  crew  lea 

T»<siilafrwv  armmval  is  nendmff.  the  bioventinS  blOWgT  will  b 


The  technology  of  soil  venting  has  not  advanced  far  enough  to  provide  firm 
quantitative  criteria  for  determining  the  applicability  of  venting  based  solely  on  values  of  k  or 
r  in  general,  k  must  be  sufficiently  high  to  allow  movement  of  oxygen  in  a  reasonable  time 
frame  (1  or  2  days)  from  either  the  vent  well,  in  die  case  of  injection,  or  the  atmosphere  or 
uneontaminated  soils,  in  the  case  of  extraction.  If  such  a  flow  rate  cannot  be  achieved,  Oj 


which  measurable  soil  gas  pressures  are  affected  and  does  not  always  equate  to 


•  mg/1  for  aqueous  concentrations 
®  mg/kg  for  soil  concentrations 
@  mg/(kg  day)  for  hydrocarbon  degradation 
Gaseous  concentrations  and  02  utilization  rates  as  follows: 

©  ppm  for  hydrocarbons  (parts  per  millions  Le«,  fd/1,  by  volume) 
&  percent  (%)  for  CO^  and  He  (percent  by  vob 
1  x  100%/1) 


•  %/hr  for  Oj  utilization 
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(flow,  temperature,  and  pressure),  equipment  failure,  location  of  the  test  wells,  eaJibrs- 

ti 


uncontaminated  area  of  the  field  site.  Quality  assurance  activities  include  a  review  of  all 
field  activities  and  procedures  by  the  project  manager  to  ensure  compliance  with  this 

.  -  ~  ^  «  -  .  •  A<«  *  1  3  _ 

ly  r 


Figure  8-1.  Topical  Record  Sk  For  In  Situ  Respiration  Test. 
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Computer  window  AP7  provides  a  summary  of  two  mathematical  solutions  for  air  permeabil¬ 
ity  (k)  using  the  dynamic  method.  Window  APS  is  the  sample  data  entry  and  solution  sheet 
The  calculated  range  of  k  values  for  this  test  is  shown  at  the  bottom  of  window  APS.  Permeabil¬ 
ity  values  of  4  to  14  darey  are  based  on  Equation  1  in  window  AP7  and  provide  the  most 
accurate  estimate,  because  both  the  ^traction  rate  (Q)  and  the  screened  interval  (m)  were 
known  for  this  test  The  more  conservative  range  of  4  to  14  darqr  will  be  used  for  full-scale 
*rWgn  These  air  permeability  values  are  approximately  one  order  of  magnitude  higher  than 
would  be  eepected  for  silty  soils.  The  presence  of  10  to  15%  sand  (by  weight)  in  this  soil  has 
increased  the  average  permeability  at  this  site. 


Data  Set  Two 

Table  A-2  and  Figure  A-2  are  the  results  from  a  test  conducted  in  a  silty  loam  with  a 
contaminated  interval  of  only  5.2  ft  and  a  sraeened  interval  from  2.7  to  52  ft  below  ground 
surface.  Note  that  the  almost  immediate  steady  state  reached  at  this  site  does  not  produce  the 
P'-vs.-ln(time)  plot  required  for  the  dynamic  solution  method.  In  this  rase  the  steady-state 
solution  offers  the  only  approximation  of  k  and  R,. 

k  «  Qm  ln(Rw/RQ 

Hr  Pw  [1  -  (Patm/Pw)2] 

For  this  test: 

Q  -  1.4  x  10*  em3/$ 

H  =  2  ft  (61  cm) 
ft  ®  1.8  x  10-*  g/em-s 

Pw  ®  SO^HjO  vacuum  x  3.61  x  10~2  psia  ®  2.88  psia 

"H*0 

Pw  absolute  »  14.7  psia  <=  2.88  psia  ■  11.82  psia 

11.82  psia  x  6.9  x  Iffi/gShS?  ■  8.16  x  KHg/cm-s* 
psia 

Patm  ■  1.01  x  lO^g/cm-s2 
Rw  ®  1  in.  ®  234  an 

R,  =  - 15  ft  (457  an)  based  on  all  monitoring  points  reported  in  Table  A-2 
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INSERT  1.  p.  27  Add  to  criteria  4 

At  sites  that  will  have  underground  piping  between  the  blower  and  vent  well,  the 
upper  18-inches  of  annular  space  will  be  left  open  to  allow  access  for  below-grade 
well  head  completion. 

INSERT  2.  p  31  Replace  first  three  paragraphs 

Monitoring  point  construction  will  vary  depending  on  the  depth  of  drilling, 
drilling  technique,  and  soil  and  hydrologic  conditions.  Basically,  the  monitoring 
points  will  consist  of  rigid,  1/4-inch  inside  diameter,  Schedule  80  PVC  pipe  to  the 
specified  depth  with  a  6-inch  length  of  1-inch  diameter  Schedule  40  PVC  well  screen 
with  0.020-inch  slots.  Each  monitoring  point  screen  will  be  centered  within  a  1  to  2 
foot  thick  sand  pack  consisting  of  clean,  rounded  silica  sand  with  a  6-9  sieve  grain 
size.  In  low  permeability  soils,  a  slightly  longer  sand  pack  may  be  desirable.  In  wet 
soils,  and  where  the  depth  to  the  groundwater  surface  fluctuates  greatly,  a  longer 
sand  pack  with  the  screen  near  the  top  may  be  desirable.  An  approximately  1-foot 
thick  sand  pack  will  also  be  placed  directly  below  the  well  box  to  provide  drainage. 

The  annular  space  between  sand  packs  will  be  filled  with  bentonite  to  form  air¬ 
tight  seals  between  sampling  intervals.  The  bentonite  seals  will  be  hydrated  in  place 
instead  of  using  bentonite  slurry  to  assure  long-term  integrity  of  the  seals.  Bentonite 
slurry  emplaced  in  monitoring  points  constructed  in  dry  and/or  sandy  soils  may 
dehydrate  and  shrink  with  time,  resulting  in  the  loss  of  the  seal  and  settling  or 
collapse  of  the  overlying  sand  pack.  The  2  feet  of  bentonite  immediately  above  and 
below  the  annular  sand  pack  intervals  will  consist  of  1/4-inch  diameter  sodium 
bentonite  pellets  or  granular  bentonite  less  than  1/4-inch  in  diameter.  These  2-foot 
thick  intervals  will  be  placed  in  6-inch  layers  and  each  layer  hydrated  with  potable 
water  before  placement  of  subsequent  layers.  To  assure  adequate  hydration  of  each 
6-inch  bentonite  layer,  the  water  will  be  added  in  2  or  3  portions  with  sufficient  time 
allowed  between  additions  to  allow  for  hydration.  The  bentonite  is  sufficiently 
hydrated  when  the  water  will  no  longer  penetrate  the  seal.  Backfill  between 
bentonite  seals  will  consist  of  bentonite  chips  (hole  plug)  hydrated  in  place  with 
potable  water. 

PVC  pipe  will  be  used  to  collect  soil  gas  for  CO2  and  O2  analysis  in  the  0.25% 
range,  and  for  JP-4  hydrocarbons  in  the  100  ppm  range  or  higher.  The  pipe  material 
must  have  sufficient  strength  and  be  nonreactive.  Sorption  and  gas  interaction  with 
the  pipe  materials  have  not  been  significant  problems  for  this  application.  If  a 
monitoring  point  will  be  used  to  monitor  specific  organics  in  the  low  ppm  or  ppb 
range,  Teflon®  or  stainless  steel  may  be  necessary.  However,  this  will  not  normally 
be  the  case. 
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The  top  of  each  Va  inch  PVC  pipe  will  be  finished  with  a  V*  inch  ball  valve  fitted 
with  a  3/16  inch  hose  barb.  Each  screened  depth  will  be  labeled  using  aluminum 
tags  with  a  name  as  follows: 

INSERT  3.  p.  33,  Section  42.4  Replace  3rd  sentence 

Type  K  (chromel-Alumel)  thermocouples  with  Type  K  mini  connectors  will  be 
used. 

INSERT  4.  p.  33  Replace  Section  43 

43  Background  Monitoring  Point 

In  addition  to  the  vent  well  and  the  monitoring  points  installed  in  contaminated 
soils,  a  background  monitoring  point  will  be  installed  in  uncontaminated  soil  to 
monitor  the  background  respiration  of  natural  organic  matter.  Soil  gas  in 
uncontaminated  soil  generally  has  O2  levels  between  15  and  20%  and  CO2  levels 
between  1  and  5%.  The  background  monitoring  point  will  be  similar  in  construction 
to  the  monitoring  points  installed  in  contaminated  soils  (Figure  4-2)  and  screened  at 
similar  depths  in  the  same  stratigraphic  formation. 

Alternatively,  an  existing  groundwater  monitoring  well  can  be  used  as  a 
background  monitoring  point  if  the  well  is  installed  in  clean  soils  and  the  well  screen 
extends  several  feet  above  the  groundwater  surface. 

INSERT  5.  p.  37  following  1st  paragraph 
WELL  PURGING  PROCEDURES 

Prior  to  performing  the  following  measurements  and  collecting  soil  gas  samples, 
the  vent  well  and  monitoring  point  volumes  must  be  purged.  The  purge  volume 
should  be  approximately  three  times  the  vent  well  or  monitoring  point  volume. 
Required  purge  volumes  vary  with  length  of  sand  pack,  bore  hole  diameter  and  soil 
type.  To  determine  adequate  purging  times  for  each  sampling  point,  oxygen 
concentrations  will  be  monitored  during  the  initial  purging  until  the  concentrations 
reach  a  minimum  value.  Figure  5-1  shows  a  typical  setup  for  the  initial  purging.  For 
the  vent  well,  this  will  depend  on  depth.  For  monitoring  points  and  soil  gas  probes, 
this  purging  typically  takes  less  than  one  minute  using  a  one  cubic  foot  per  minute 
(cfm)  pump.  The  required  purge  time  will  be  recorded  in  the  field  book  and  used 
for  all  subsequent  purging  to  ensure  consistent  measurements.  Especially  in  fine¬ 
grained  soils,  it  is  important  to  avoid  over-purging,  which  can  draw  in  fresh, 
oxygenated  air  and  result  in  erroneous  measurements.  Samples  and  measurements 
should  be  taken  immediately  upon  completion  of  purging.  NOTE:  FOR 
ANYTHING  OTHER  THAN  SANDY  SOILS  THE  SAMPLE  MUST  BE 
COLLECTED  USING  THE  VACUUM  CHAMBER  (EGG). 
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INSERT  6.  p.  44  Replace  title  of  Section  5.5 

5.5  COLLECTION  OF  SOIL  AND  SOIL  GAS  SAMPLES 

INSERT  7.  p.  45  following  2nd  paragraph 

In  addition  to  the  listed  soil  analyses,  two  soil  analyses  will  be  performed  to 
evaluate  benzene  toluene,  ethylbenzene,  and  xylene  (BTEX)  and  total  recoverable 
petroleum  hydrocarbons  (TRPH)  and  three  soil  gas  analyses  will  be  performed  to 
evaluate  BTEX  and  total  volatile  hydrocarbon  (TVH). 

SOIL 

For  each  additional  soil  sample  to  be  analyzed  for  BTEX  and  TRPH,  one  2" 
diameter  by  6"  length  thin  walled,  brass  tube  taken  from  a  split  spoon  sampler,  will 
be  provided.  These  samples  must  be  preserved  by  shipping  at  4°C. 

SOIL  GAS 

For  each  soil  gas  analyses,  one  SUMMA®  canister  will  be  provided.  This  is  not  to 
be  chilled  or  preserved  for  shipping. 

INSERT  8.  p.  48,  Section  5.7.1, 1st  paragraph,  last  sentence  Figure  2-9  should  read 
5-2. 

INSERT  9.  p.  48,  Section  5.7.1  following  1st  paragraph. 

HELIUM  INJECTION 

The  key  to  successful  helium  diffusion  testing  is  to  provide  a  uniform  injection 
concentration  of  helium.  This  requires  regular  checks  on  helium  injection 
concentrations  at  the  well  head  and  may  require  adjustment  of  the  two-stage 
regulator  controlling  helium  and  air  injection  to  the  monitoring  point.  A  helium 
mixing  device  provided  by  ES-Denver  will  be  used  to  inject  a  constant  helium 
concentration  into  multiple  wells. 

INSERT  10.  p.  53,  Section  5.7.2 ,  replaces  2nd  paragraph. 

Battelle  and  AFCEE  have  determined  that  helium  loss  cannot  be  quantitatively 
related  to  oxygen  diffusion.  Helium  will  be  used  as  a  conservative  tracer  to  detect 
serious  leakage  or  short-circuiting  in  each  monitoring  point  used  for  respiration 
testing.  If  a  monitoring  point  loses  over  75%  of  its  initial  helium  concentration  in 
the  first  1000  minutes  of  respiration  testing,  that  monitoring  point  will  be  considered 
unacceptable  for  respiration  testing. 

INSERT  11.  p.  29  Replace  Figure  4-1  with  the  following  figure. 
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2-4’  DIAMETER  SCH  40 


FIGURE  4-1 


TYPICAL 

INJECTION/VACUUM  VENTING 
WELL  CONSTRUCTION  DETAIL 


93DN0199,  01/20/93  ot  14:59 


ENGINEERING-SCIENCE,  INC. 
Denver,  Colorado 


INSERT  12.  p.  33  Replace  Figure  4-2  with  the  following  figure. 
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93DN0164,  01/21/93  at  12:51 


ENGINEERING-SCIENCE,  INC. 

Denver,  Colorado 


INSERT  13.  p.  48  Insert  the  following  figure. 
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ENGINEERING-SCIENCE,  INC. 
Denver,  Colorado 


PILOT  TEST  OUTLINE 
AND 

EQUIPMENT  LIST 


BIOVENTING  PILOT  TEST  OUTLINE 


1  PRE  MOBILIZATION 

•  ELECTRICAL  POWER  READY? 

•  Air,  drilling  and  other  permits 

•  Work/Health  and  Safety  Plans  approved  by  base/regulators? 

•  Utilities  cleared? 

•  Arrange  to  meet  with  electrician  upon  arriving  on  site 

•  Check  supplies 

•  Hotel,  airline,  and  vehicle  rental  reservations 

•  Security  clearance  information  (ES  and  driller  personnel) 

•  Potential  background  well  information:  existing  groundwater  monitoring  well 
and/or  location  for  new  monitoring  point  outside  contaminated  area 

2  DRILLING/SOIL  SAMPLING 
2.1  Pre-Drilling 

•  Meet  with  base  contact 

•  Check  utility  clearance 

•  Soil  gas  survey:  confirm  low  O2  concentrations 

•  Locate  water  source 

•  Arrange  for  drum  staging 

•  Establish  decontamination  area 

•  Drum  labeling  instructions/materials  from  base  contact 
22  Drilling 

•  Soil  sampling:  see  Sampling  Plan 

•  Collect  one  soil  sample  from  VW,  MPA,  and  MPB 
2.3  MP  Construction 

•  Install  2  thermocouples  in  MPA.  Compare  with  mercury  thermometer  before 
installing 


A7-15-31 
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3  BASELINE  MEASUREMENTS 

•  Purge  MPs,  VW;  determine  optimum  purge  times;  check  vacuum  to 
determine  if  "egg"  is  needed  for  sampling 

•  Measure  O2,  CO2,  and  hydrocarbon  concentrations 
.  Collect  SUMMA  air  samples;  MPA,  MPC,  VW 

•  Measure  soil  temperature 

4.  PERMEABILITY  TEST 
4.1  System  Check 

•  Set-up,  zero  gages 

•  Measure  initial  pressures 

•  Check  flow  rate,  injection  pressure,  pressure  response  at  MPs 

•  Choose  appropriate  pressure  gages 
42  Permeability  Test 

•  Run  blower  until  steady  state  for  pressure  achieved  and  O2  response 
measured  at  all/most  MPs 

•  Measure  post-test  02,  C02,  and  HC  concentrations 

•  Measure  soil  temperature 

•  Begin  respiration  test  for  the  VW 

5.  RESPIRATION  TEST 

•  Continue  measuring  02,  C02  and  HC  at  VW 

•  Choose  3  or  4  MPs  with  low  initial  02  and  high  initial  HC  concentrations. 
Use  MPs  where  soil  samples  collected. 

•  Inject  helium/air  mixture  (2-5%  Helium)  using  helium  mixing  manifold 

•  Inject  air  at  background  MP/well  if  initial  02  concentration  is  less  than  18 
percent 

•  Inject  air  for  20  hours 

•  Measure  flow  rates  and  Helium  concentrations  during  injection 

•  After  injecting  for  20  hours,  begin  measuring  02,  C02  HC,  and  helium 
concentrations 

•  Measure  soil  temperature 


-2- 
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6.  EXTENDED  PILOT  TEST  BLOWER  SYSTEM 

•  Set-up  system 

•  Paint  blower  enclosure  appropriate  color  to  match  nearby  buildings;  Check 
with  base  contact  for  proper  color  selection 

•  Measure  O2  concentrations  at  MPs 

•  Start  blower  and  adjust  air  flow  to  VW.  reduce  air  flow  if  short  circuiting  is 
occurring  or  strong  fuel  odor  is  noticed 

•  Check  injection  pressure,  temperature,  motor  amps/voltage 

•  Set  automatic  pressure  relief  valve  at  or  below  maximum  blower  rating 

•  Set  starter  overload  protection  to  0.85  X  amperage  on  motor  nameplate 
(FLA)  for  single  phase  power 

•  If  motor  amperage  too  high,  adjust  manual  bleed  valve 

•  Run  blower  for  approximately  24  hours  and  until  O2  change  and  pressure 
response  is  measured  in  all/most  MPs 

•  Check  injection  pressure,  temperature,  relief  valve  setting  (should  not 
continuously  release  air),  and  motor  amps.  Make  any  necessary  adjustments 

•  Train  base  personnel  on  system  monitoring  and  maintenance 

•  Provide  base  with  O&M  manual  (fill  in  the  blanks  !!),  data  sheets,  and  2  spare 
filter  elements  (oil,  grease,  etc.  for  PD  blowers) 

•  Leave  key  for  blower  enclosure  with  base  contact 

7.  DEMOBILIZATION 

•  General  site  check 

•  Arrangement  with  base  for  disposal  soil  cuttings,  decontamination  water, 

etc.?  ' 

•  Secure  items  in  trailer;  check  trailer  lights,  brakes,  tires,  etc. 
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BIO  VENTING  PILOT  TEST  EQUIPMENT  LIST 


Page  1 


ITEM 


NEEDED  I  NOT  NEEDED  I  IN  STOCK  |  ADD  TO  STOCK  | 


Jack 

Hammer 

Probe  set 

Spare  screens 

TVfcon  tubing,  1/8" 

Probe  tips 

Probe  tip  screens 

DRILLING,  SOIL  SAMPLING,  AND  AIR  SAMPLING 


AJconox 

Raoiries 

Boring  loes 

Brass  liners 

Brushes 

Opc.  olas tic 

Chain -of- Custody  forms 

Decon  buckets 

DI  water 

Field  books 

Garbaee  bacs 

Haz  Waste  labels 

Keys 

. 

I  ahels 

i 

Locks 

Pin  flags 

Sample  jars 

Sampling  Plan 

SUMMA  canisters  and  adaptor 

Teflon  squares 

Trowels 

Work  plans  &  reports 

MONITORING  POINT  &  VENT  WELL  CONSTRUCTION 


muni  i *  v 

Aluminum  tags 

Hnse  barbs 

MP  Flush- mount  covers,  8” 

MP  Screen  assemblies 

MP  Tons 

Hose  barbs,  1/4"  NPT  x  3/16" 

1/4"  ball  valve 

Threaded  adaptor 

Thermocouples 

VW  Flush -mount  covers,  12" 

EQUIPLST 


ITEM 


I  NEEDED  I  NOT  NEEDED  I  INSTOCK  I  ADD  TO  STOCK] 


AIR  PERMEABILITY  TEST 


Data  sheets 

Magnehelic  pressure  Rases 

0-1* 

0-5" 

0-10T 

0—20" 

0-50" 

0-100" 

0-150" 

Pilot  test  P.D.  blower 

Air  flow  measurement 

Pitot  tube 

Ttobing 

0-0.25"  gage 

0— 0-5CF  gage 

2"-diameterx  51ong  PVC 

4"-diameter  x  8’  long  PVC 

Flexible  connectors  (Femco) 

1 1/2*  x  2" 

1 1/2"  x  4" 

2"  x  2" 

2"x  4" 

4"  Street  ell 

2"  Street  ell 

RESPIRATION  TEST 


Data  sheets 

Helium  mixing  manifold 

*  • 

Meters 

Portable  pumps  (1  CFM) 

Portable  pump  covers 

Tubing,  3/16" 

- 

Tees 

Clamps 

VW  top  with  3/16"  hose  barb 

Regulator,  helium 

EXTENDED  TEST  BLOWER  SYSTEM 


Air  filters 

Air  filter  elements  (spare) 

Blower  (and  alternate  ?  ) 

• 

Blower  enclosure 

Bleed  valve  (gate  valve) 

Misc.  pipe  fittings 

1 1/2"  for  regenerative  blower 

3/4"  for  rotary  vane  blower 

Pressure  gage  ( dial) 

Pressure  relief  valve  (automatic) 

PVC  and/or  iron  pipe  fittings 

VW  top 

Blower  to  VW 

Gages,  dial  type  (vacuum  &  pressure) 

Starter  (  and  alternate  1 ) 

Thermometer  ( dial) 

EQU1PLST 


I 


ITEM 


Calibration  gas 

Draeger  kit 

Explosimeter 

Eyewash 

First  Aid  Kit 

Gloves -inner 

Gloves -outer 

Gloves -leather 

Goggles/safety  glasses 

Heath  Sc  safety  plan 

Hard  hats 

Hnu/TIP/TVHA 

Nuke  boots 

Steel  toe  boots 

Rain  gear 

Tyvek  suits 

Camera 

Extension  cords 

Federal  Express  Forms 

Field  Clipboard 

Film 

Flagging  tape 

Generator 

Helium 

Light*  clamp-on 

list  of  contacts 

Locks 

Paper  towels 

Pens  and  Markers 

Pick  axe 

Scissors 

Shovel 

SUMM  A  Canister  adaptor 

Tape -Duct 

Tape -Clear 

Toolkit 

EQU1PLST 


NEEDED  |  NOT  NEEDED  1  INSTOCK  1  ADD  TO  STOCK 


HEALTH  AND  SAFETY 


"  APPENDIX  B 

®  PHOTODOCUMENTATION  OF  EXISTING 

■  CONDITIONS  AT  SITE 
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ENGINEERING-SCIENCE  PHOTOGRAPHY  LOG  SHEET 


CLIENT  AFCEE,  Ord  2.  Mod  2 _  JOB  NO. _ NC2S9 


Sheet  1  of  2 


DATE:  3112193 
TIME:  1355 
DESCRIPTION: 

Stockpiled  soils  looking 
southeast  from  the 
proposed  concrete 
treatment  pad. 


PHOTOGRAPHED  BY:  MBP 


DATE:  3/12/93 
TIME:  1404 
DESCRIPTION: 

Proposed  concrete 
treatment  pad  looking 
south. 


PHOTOGRAPHED  BY:  MBP 
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ENGINEERING-SCIENCE  PHOTOGRAPHY  LOG  SHEET 


CLIENT  AFCEE.  Ord  2.  Mod  2 _  JOB  NO. _ NC289 


Sheet  2  of  2 


DATE:  3/12193 
TIME:  1332 
DESCRIPTION: 


Stockpiled  soils. 


PHOTOGRAPHED  BY:  MBP 


DATE:  3/12/93 
TIME:  1341 
DESCRIPTION: 

Looking  north  from  the 
stockpiled  soils  toward 
gate.  Covered 
stockpiled  soils  in 
northwest  and  northeast 
background  are  Law 
Environmental  soil 
piles. 


PHOTOGRAPHED  BY:  MBP 
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QUALITY  ASSURANCE  PROJECT  PLAN 


1.0  PROJECT  DESCRIPTION 

1.1  Project  Location 

Beale  Air  Force  Base  is  located  in  Yuba  County  approximately  10  miles  east  of 
Marysville,  California  (Figure  1).  The  base  is  approximately  40  miles  north  of 
Sacramento  and  130  miles  northeast  of  San  Francisco,  California. 

The  treatability  study  and  soil  stockpile  work  will  take  place  in  an  area  known  as  the 
Contaminated  Soil  Treatment  Area  (Figure  2).  The  area  is  relatively  flat  with  open  grass 
covered  fields  with  concrete  and  asphalt  pads. 

1.2  Project  Description 

The  Beale  Air  Force  Base  Surface  Bioventing  Treatability  Study  and  Site  22  Project 
are  part  of  the  Air  Force  Installation  Restoration  Program  (IRP).  The  objective  of  the 
IRP  is  to  assess  past  hazardous  waste  disposal  and  spill  sites  on  Air  Force  installations 
and  develop  remedial  actions  consistent  with  the  National  Contingency  Plan  (NCP)  for 
those  sites  which  pose  a  threat  to  human  health  and  welfare  or  the  environment.  This 
objective  is  achieved  through  a  staged  Remedial  Investigation/Feasibility  Study  (RI/FS) 
process  in  which  conclusions  and  recommendations  drawn  from  accurate  and  validated 
data  are  used  to  structure  and  guide  subsequent  activities. 

At  any  point  during  the  RI/FS  process,  corrective  measures  may  be  instituted  when  a 
threat  to  health  or  the  environment  is  detected  during  an  IRP  field  investigation  which 
requires  expedited  action.  These  corrective  measures  are  part  of  the  RI/FS  process  and 
occur  before  any  formal  decision  documents  or  records  of  decision  are  signed. 
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Figure  2  Location  of  UST  Exploration  Areas 
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In  December  of  1988,  the  Commission  on  Base  Realignment  and  Closure 
recommended  the  relocation  of  its  323rd  Hying  Training  Wing  -  the  Specialized 
Undergraduate  Navigation  Training  (SUNT)  -  currently  operating  out  of  Mather  Air 
Force  Base  (AFB)  to  nearby  Beale  AFB.  As  part  of  the  SUNT  relocation  to  Beale  AFB, 
the  USAF  determined  that  underground  storage  tanks  (USTs)  be  located  and  removed 
from  the  vicinity  of  the  proposed  SUNT  campus.  The  tank  removal  program  is  an 
expedited  action  in  the  IRP  program.  ES  was  retained  to  remove  USTs  in  the  area  of  the 
proposed  SUNT  campus.  Following  removal  of  the  USTs,  the  scope  of  work  was 
modified  to  include  performing  an  air  permeability  and  in  situ  respiration  test  at  former 
tank  site  22-A20  (west  of  Building  2171),  installing  an  in  situ  bioventing  system,  and 
conducting  a  surface  bioventing  treatability  study  on  stockpiled  soils  contaminated  with 
hydrocarbons. 

1.3  Scope  of  Work 

The  modified  delivery  Order  (Order  02/Modification  02)  includes:  1)  the  completion 
of  a  treatability  study  for  a  surface  bioventing  system  to  treat  TPH  contaminated  soil;  and 
2)  one  year  of  operation  and  maintenance  of  the  in  situ  bioventing  system  at  UST  Site  22- 
A20  adjacent  to  Building  2171. 

Soil  treatability  study  at  a  pad  at  the  base  adjacent  to  the  TPH  soil  holding  area  and 
completion  of  the  operation/reporting  on  the  Site  22-A20  Bioventing  project.  The  project 
scope  elements  over  a  one-year  period  include: 

•  Project  Management  (PM)/Confirmation  notices 

•  Meetings 

•  Monthly  R&D  reports 

•  Treatability  Study  Workplan 

•  Health  and  Safety  Plan  (HASP) 

•  Quality  Assurance  Project  Plan  (QAPP) 

•  Bid  Document 

•  Pilot  test  on  150  cubic  yards  of  contaminated  soil 

•  Surface  bioventing  treatability  report 

•  Treatability  study  guidance  manual 

•  Equipment  installation 
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•  In  situ  respiration  test 

•  Quarterly  letter  reports 

•  Training  of  base  personnel  for  Site  22- A20 

•  Operation  and  maintenance  for  Site  22-A20 

•  In  situ  respiration  test  for  Site  22-A20 

•  Quarterly  letter  reports  for  Site  22-A20 

The  Modification  2  to  Order  2  Statement  of  Work  from  the  Air  Force  Center  for 
Environmental  Excellence  is  contained  in  Appendix  A. 

2.0  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENT  DATA 

The  overall  quality  assurance  (QA)  objective  for  the  Beale  Air  Force  Base  project  is  to 
develop  and  implement  procedures  for  data  collection  activities  that  will  provide  for  data 
of  known  and  documented  quality,  and  which  will  be  legally  defensible  should  that  need 
arise.  Field  and  laboratory  QA  and  quality  control  (QC)  requirements  defined  in  U.S. 
EPA  guidelines  are  designed  to  ensure  that  acceptable  levels  of  data  quality  are 
maintained  throughout  the  sampling  and  analysis  program.  These  requirements  are 
detailed  in  EPA  SW-846,  3rd  Edition. 

If  the  analytical  data  fail  to  meet  the  QC  objectives  described  and  corrective  measures 
have  been  taken,  ES’s  Informal  Technical  Information  Report  (ITIR)  will  include  a 
discussion  of  why  the  data  failed  to  meet  the  objectives  and  a  description  of  the 
limitations  and  usefulness  of  the  data. 

The  following  corrective  actions  may  be  taken  for  the  data  that  do  not  meet  QA 
objectives:  (1)  a  verification  that  the  analytical  measurement  system  was  in  control,  (2)  a 
thorough  check  of  all  calculations,  (3)  use  of  data  qualifier  (flags),  or  (4)  reanalysis  of  the 
affected  samples. 

The  quality  assurance  objectives  for  all  measurement  data  include  considerations  of 
accuracy,  precision,  completeness,  representativeness,  and  comparability  as  described 
below.  Figure  3  shows  the  Data  Reduction,  Validation  and  Reporting  Scheme.  Goals  for 
accuracy  and  precision  for  laboratory  analyses  are  presented  in  Table  1.  Analytical 
procedures  and  detection  limits,  and  laboratory  quality  control  checks  are  discussed  in 
Sections  6.0  and  8.0. 


5 


35-29 Jt2  4/6/93 


4  . . . 

Copy  of  Approved  QC  Sample 
Summary  and  Pertinent 
Non-Corrformance  Memos 


FIGURE  3 

DATA  REDUCTION,  VALIDATION,  AND  REPORTING  SCHEME 


RPTSCH.GEM 


TABLE  1 


GOALS  FOR  PRECISION  AND  ACCURACY 
FOR  ANALYTES  AT  BEALE  AFB 


Precision 

Accuracy 

as  RPD 

as  PR 

Parameter 

Soil 

SoU 

Matrix  Spike/Spike  Duplicates: 


Volatile  Aromatics 


Benzene 

28% 

39-150% 

Toluene 

31% 

46-148% 

Chlorobenzene 

29% 

55-135% 

Total  Fuel  Hydrocarbons 

GasoUne 

25% 

75-125% 

Diesel 

25% 

75-125% 

Key:  RPD  =  Relative  Percent  Difference. 

PR  as  Percent  Recovery. 


2.1  Accuracy 

Accuracy  is  a  measure  of  the  difference  between  a  measured  value  and  the  "true"  or 
accepted  reference  value.  The  accuracy  of  an  analytical  procedure  is  best  determined  by 
the  analysis  of  a  sample  containing  a  known  quantity  of  material  and  is  expressed  as  the 
percent  of  the  known  quantity  which  is  recovered,  or  measured.  The  recovery  of  a  given 
analyte  is  dependent  upon  the  sample  matrix,  method  of  analysis,  and  the  specific 
compound  or  element  being  determined.  The  concentration  of  the  analyte  relative  to  the 
detection  limit  of  the  analytical  method  is  also  a  major  factor  in  determining  the  accuracy 
of  the  measurement. 

The  accuracy  of  laboratory  measured  data  will  be  evaluated  by  determining  the 
percent  recovery  of  both  matrix  and  blank  spike  samples  as  described  in  Section  8.0.  For 
the  measurement  of  aromatic  volatile  organics,  the  recovery  of  a  surrogate  spiked  into 
each  sample,  blank,  and  standard  will  also  be  used  to  assess  accuracy.  Accuracy 
objectives  for  percent  recovery  as  provided  by  Engineering-Science  Berkeley  Laboratory 
(ESBL)  based  on  current  experience  are  presented  in  Table  1  for  both  matrix  and 
surrogate  spike  samples. 
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2.2  Precision 

Precision  is  an  expression  of  the  mutual  agreement  between  multiple  measurement 
values  of  the  same  parameter  carried  out  under  similar  conditions  and  reflects  the 
reproducibility  of  the  measurement  For  this  project  precision  will  be  evaluated  by 
recording  duplicate  measurements  of  the  same  parameter  on  similar  sample  aliquots 
under  the  same  conditions  and  calculating  the  relative  percent  difference  (RPD)  between 
the  values.  The  formula  for  calculating  RPD  is  presented  in  Section  11.0.  The  data 
quality  objectives  for  precision,  calculated  as  the  RPD  between  duplicate  analyses,  are 
presented  in  Table  1. 

It  must  be  noted  that  for  analytes  which  are  present  at  concentrations  of  less  than  five 
to  ten  times  the  method  detection  limit  (MDL),  the  RPD  objectives  indicated  in  Table  1 
are  unlikely  to  be  met.  Furthermore,  if  the  analyte  is  present  at  a  concentration  below  the 
detection  limit,  then  RPD  cannot  be  calculated.  To  eliminate  this  problem,  therefore, 
ESBL  prepares  matrix  spikes  in  duplicate,  and  uses  the  analysis  results  of  the  two  spiked 
samples  to  calculate  the  RPD. 

2.3  Completeness 

Completeness  is  a  measure  of  the  amount  of  valid  data  obtained  from  the 
measurement  system  relative  to  the  amount  anticipated  under  ideal  conditions.  The  QC 
objective  for  completeness  is  generation  of  valid  data  for  at  least  90  percent  of  the 
analyses  planned  and  requested. 

2.4  Representativeness 

Samples  must  be  representative  of  the  environmental  media  being  sampled.  Selection 
of  sample  locations  and  sampling  procedures  will  incorporate  consideration  of  obtaining 
the  most  representative  sample  possible  and  sample  handling  procedures  are  designed  to 
assure  that  contamination  is  not  introduced.  In  addition  to  decontamination  of  all 
sampling  equipment  between  samples,  trip  blanks  will  also  be  prepared  and  analyzed  as 
described  in  Section  8.0  to  evaluate  the  potential  for  contamination  and  to  ensure  that 
established  sampling  equipment  decontamination,  sample  container  preparation  and 
sample  shipment  and  handling  techniques  have  been  adhered  to. 
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In  addition,  the  assessment  of  representativeness  also  must  consider  the  degree  of 
heterogeneity  in  the  material  from  which  the  samples  are  collected.  Sampling 
heterogeneity  will  be  evaluated  through  the  analysis  of  field  duplicate  samples,  coded  to 
ensure  that  the  samples  are  treated  and  analyzed  as  separate  samples.  ESBL  will  make 
every  reasonable  effort  to  assure  that  the  samples  are  adequately  homogenized  prior  to 
taking  aliquots  for  analysis,  so  that  the  reported  results  are  representative  of  the  sample 
received.  It  must  be  recognized  that  many  means  of  homogenization  expose  the  sample 
to  significant  risk  of  contamination  or  loss  through  volatilization,  and  should  be  avoided 
if  possible. 

2.5  Comparability 

Comparability  expresses  the  degree  of  confidence  with  which  one  data  set  can  be 
compared  to  another.  The  comparability  of  all  data  collected  for  this  project  will  be 
ensured  by  adherence  to  standard  sample  collection  and  field  measurement  procedures 
and  by  reporting  each  type  of  data  in  consistent  units.  No  mixtures  of  standard  and 
metric  units  will  be  reported  for  concentrations,  depths,  distances,  elevations,  or 
velocities.  Analysis  data  will  be  reported  in  consistent  units  of  milligrams  per  kilogram 
(mg/kg)  or  micrograms  per  kilogram  (pg/kg)  for  soil  samples,  or  in  the  units  required  by 
the  specified  analytical  methods. 

3.0  SAMPLING  PROCEDURES 

During  soil  sampling  operations,  measures  will  be  made  of  the  air  and  soil.  Air 
samples  will  be  measured  for  health  and  safety  purposed  as  described  in  the  Health  and 
Safety  Plan.  Soil  samples  will  be  measured  for  total  ionizable  vapors  using  a 
photoinization  detector  (PID).  This  will  be  done  to  help  characterize  the  vertical  and 
lateral  extent  of  any  contamination.  A  minimum  of  one  PID  reading  will  be  made  from 
each  location  of  the  collected  sample.  Sample  locations  in  the  soil  pile  will  be  noted. 

PID  soil  readings  will  be  made  by  placing  some  of  the  sample  soil  in  a  zip-lock  plastic 
bag  and  sealing  it  along  with  some  air.  After  allowing  a  few  minutes  for  volatilization  to 
occur,  the  PID  pump  intake  will  be  inserted  into  the  bag  and  the  reading  recorded. 

As  each  sample  is  collected,  the  information  will  be  logged  into  the  field  notebook, 
and  then  transferred  to  the  sample  label.  The  label  will  contain:  the  sample  ID;  date  and 
time  sampled;  location  (and  depth,  if  appropriate);  client;  analytical  method;  sample 
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preservation  method;  and  sampler’s  initials.  The  labels  will  be  affixed  to  a  clean,  dry 
surface  on  the  sample  container. 

Chain-of-custody  forms  will  be  filled  out  as  the  samples  are  collected  so  that  samples 
do  not  have  to  be  removed  from  the  refrigerated  cooler  except  for  potential  repacking 
prior  to  shipment.  No  sample  will  be  shipped  without  a  chain-of-custody  record,  label, 
and  field  book  documentation. 

All  field  documents,  log  books,  sample  labels,  and  chain-of-custody  forms  will  be 
filled  out  legibly  in  waterproof  ink.  These  documents  will  be  part  of  the  project’s 
permanent  file.  If  corrections  are  required,  the  correction  will  be  made  by  entering  the 
correct  data,  crossing  out  the  error,  and  initialing  and  dating  both.  The  incorrect 
information  will  not  be  obliterated. 

If  replacement  labels  or  chain-of-custody  forms  are  required,  they  will  be  marked  with 
a  reference  to  the  previous  document.  None  of  these  records  will  be  discarded  or 
destroyed. 

4.0  SAMPLE  CUSTODY 

Due  to  the  evidentiary  nature  of  sample  collecting  investigations,  the  possession  of 
samples  must  be  traceable  from  the  time  the  samples  are  collected  until  analysis  is 
completed.  Therefore,  the  sample  custody,  documentation,  and  handling  procedures 
described  in  this  section  will  be  followed  throughout  this  project. 

After  collection  and  containerization,  samples  will  be  maintained  under 
chain-of-custody  procedures.  Each  person  involved  with  the  sample  must  know  and 
adhere  to  chain-of-custody  procedures. 

4.1  Field  Operations 

Samples  may  be  shipped  to  the  laboratory  by  an  overnight  express  service  or  delivered 
by  courier.  Sample  containers  will  be  packed  and  sealed  in  the  following  manner: 

1.  Select  a  sturdy  cooler  in  good  repair.  Secure  and  tape  the  drain  plug  with  fiber 
tape.  Line  the  cooler  with  a  large  heavy-duty  plastic  bag. 
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2.  The  ends  of  all  brass  tubes  should  be  sealed  with  Teflon  tape  and  plastic  non¬ 
reactive  caps.  There  should  be  no  air  between  the  sample  and  the  Teflon  tape. 

3.  Be  sure  the  caps  on  all  brass  tubes  are  tight  (will  not  leak)  and  then  secure  the  cap 
to  the  brass  tube  with  tape  to  insure  the  cap  will  not  vibrate  loose  during  transport. 

4.  Wrap  individual  samples  in  separate  and  appropriately  sized  polyethylene  bags. 
Seal  the  bags  with  Teflon  tape. 

5.  Put  "blue  ice"  (or  ice  that  has  been  placed  in  heavy  duty  polyethylene  bags  and 
properly  sealed)  on  top  of  or  between  the  samples.  Fill  all  remaining  space 
between  the  samples  with  bubble  pack  or  packaging  material.  Securely  fasten  the 
top  of  the  large  garbage  bag  with  tape  (preferably  plastic  electrical  tape). 

6.  The  signed  chain-of-custody  form  will  be  either  hand-delivered  with  the  samples 
to  the  laboratory  or,  if  the  samples  are  to  be  shipped,  placed  in  a  sealed  plastic 
polyethylene  bag  and  taped  to  the  inside  lid  of  the  sample  cooler.  The  cooler  will 
then  be  closed  and  securely  taped  (preferably  with  fiber  tape).  Custody  seals 
(optional)  should  be  affixed  to  the  top  and  sides  of  the  cooler  so  that  the  cooler 
cannot  be  opened  without  breaking  the  seal. 

7.  The  shipping  containers  must  be  marked  "THIS  END  UP,"  and  arrow  labels  which 
indicate  the  proper  upward  position  of  the  container  should  be  affixed  to  the 
container.  A  label  containing  the  name  and  address  of  the  shipper  shall  be  placed 
on  the  outside  of  the  container.  Labels  used  in  the  shipment  of  hazardous 
materials  (such  as  Cargo  Only  Aircraft,  Flammable  Solids,  etc.)  are  not  permitted 
on  the  outside  of  the  container  used  to  transport  environmental  samples. 

Samples  will  be  delivered  to  Engineering-Science,  Berkeley  Laboratory,  600  Bancroft 
Way,  Berkeley,  California.  This  is  a  State  of  California  Department  of  Health  Services 
certified  laboratory.  A  formal  Chain-of-Custody  form  will  accompany  each  shipment. 
Examples  of  Chain-of-Custody  forms,  sample  labels,  and  custody  seals  are  shown  in 
Figures  4  and  5,  respectively. 
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-TRIBUT10N:  ORIGINAL  ACCOMPANIES  SHIPMENT;  COPY  TO  COORDINATOR  FIELD  FILES 


SAMPLE  LABEL 


4.2  Laboratory  Operations 

Engineering-Science  Berkeley  Laboratory  (ESBL)  has  designated  a  Sample  Custodian 
who  is  responsible  for  maintaining  custody  of  the  samples  and  for  maintaining  all 
associated  records  documenting  that  custody.  Upon  receipt  of  the  samples,  the  Sample 
Custodian  will  check  the  original  Chain-of-Custody  documents  and  compare  them  with 
the  labeled  contents  of  each  sample  container  for  correctness  and  traceability.  The 
Sample  Custodian  will  check  all  sample  containers  for  integrity  and  will  note  any 
observations  on  the  original  Chain-of-Custody  Record;  he  then  signs  the  Chain-of- 
Custody  Record,  and  records  the  date  and  time  received.  Each  sample  will  be  logged 
into  the  laboratory  by  assigning  it  a  unique  sample  number.  All  samples  received  as  part 
of  the  same  shipment,  up  to  twenty  samples,  will  receive  the  same  work  order  number. 
Each  container  of  the  sample  is  identified  by  appending  sequential  letters  to  the  end  of 
the  sample  ID.  The  laboratory  number  and  the  field  sample  identification  number  will  be 
recorded  on  the  laboratory  report.  Samples  will  be  stored  and  analyzed  according  to  the 
methods  specified  in  this  QAPP. 

5.0  CALIBRATION  PROCEDURES  AND  FREQUENCY 

The  PID  will  be  calibrated  once  per  day  following  manufacturer's  procedures  using 
surrounding  air  and  100  parts  per  million  isobutylene  as  gas  standards.  The  isobutylene 
standard  is  obtained  from  Alphagaz,  a  commercial  supplier. 

6.0  ANALYTICAL  PROCEDURES 

6.1  Laboratory  Analytical  Requirements 

The  laboratory  analytical  requirements  for  the  project  are  outlined  in  Table  2.  The 
methods  referenced  are  from  the  following: 

•  USEPA,  Test  Methods  for  Evaluating  Solid  Wastes,  SW-846, 3rd  Edition. 

•  American  Society  Testing  Materials  Manual. 

•  California  Department  of  Toxic  Substances  Control  (DTSC)  Leaking 
Underground  Fuel  Tank  (LUFT)  Manual. 
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6.2  Method  Description 

Also  presented  in  Table  2  are  recent  ESBL  method  detection  limits  (MDLs). 

Method  detection  limits  are  determined  semi-annually,  by  calculating  the  standard 
deviation  of  the  results  from  seven  replicate  analyses,  and  multiplying  by  3.148. 

The  Gas  Chromatograph  is  calibrated  by  analyzing  standard  solutions  at  five  different 
known  concentrations,  and  calculating  the  response  factors  for  each  standard.  If  the 
relative  standard  deviation  (RSD)  of  the  response  factors  is  less  than  30  percent,  the 
response  is  considered  linear,  and  the  average  response  factor  is  used.  If  the  RSD  is 
greater  than  30  percent,  then  a  calibration  curve  is  prepared.  Prior  to  each  day's  analyses, 
and  after  every  10  samples,  a  mid-range  standard  is  analyzed.  If  the  response  factor 
differs  by  more  than  +15  percent,  the  instrument  is  recalibrated,  and  the  samples  run 
since  the  last  in  control  continuing  calibration  check  are  reanalyzed. 

7.0  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 

Pertinent  data  collected  during  the  project  investigation  tasks  will  be  identified  and 
reported  to  the  Project  Manager  for  weekly  validation.  All  raw  data  (field  measurements) 
used  in  preparing  project  reports  will  be  included  in  appropriate  appendices  with  the 
project  reports.  * 

7.1  Field  Measurement  Data 

Field  measurements  will  be  made  by  competent  field  geologists  and  engineers, 
environmental  analysts,  and  technicians.  The  following  standard  reporting  units  will  be 
used  during  all  phases  of  the  project: 

•  Soil  sampling  depths  will  be  reported  to  the  nearest  1.0  foot 

•  Locations  of  samples  will  be  determined  to  an  accuracy  of  +1  foot 

Surveys  will  be  performed  by  a  certified  land  surveyor.  All  bench  marks  used  will  be 
traceable  to  either  a  USCGS  or  USGS  survey  marker. 
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TABLE 2 


ANALYTICAL  METHODS  FOR  BEALE  AFB 


Parameter 

Method 

Number 

Matrix 

Reporting 

Units 

MDL 

Aromatic  Volatile  Organics 
Benzene 

SW8020  (a) 

Soil 

tig/kg 

.554 

Toluene 

Soil 

Pg/kg 

.951 

Ethylbenzene 

Soil 

tig/kg 

.438 

Xylenes 

Soil 

tig/kg 

1.933 

Chlorobenzene 

Soil 

Mg/kg 

.442 

o-Dichlorobenzene 

Soil 

Mg/kg 

.372 

m-Dichlorobenzene 

Soil 

tig/kg 

.442 

p-Dichlorobenzene 

.  Soil 

tig/kg 

.402 

Total  Fuel  Hydrocarbons 
Gasoline/Diesel 

Soil 

mg/kg 

0.5/10 

Method  References: 

(a)  USEPA,  Test  Methods  for  Evaluating  Solid s  Wastes,  SW-846, 3rd  Edition. 

(b)  California  DTSC,  Leaking  Underground  Fuel  Tank  (LUFT)  Manual. 


During  processing  of  field  data,  validation  checks  will  be  performed  by  individuals 
designated  by  the  project  manager.  The  purpose  of  these  checks  is  to  identify  "outliers"; 
that  is,  data  which  do  not  conform  to  the  pattern  established  by  other  observations. 
Because  of  the  limited  number  of  observations,  detailed  statistical  analysis  of  the  data  to 
be  obtained  during  this  program  is  not  feasible  and  the  principal  method  of  validation 
will  be  routine  checks  to  assure  that  data  is  correctly  transcribed  and  that  reported 
identification  codes  and  sampling  information  match  the  corresponding  information  in 
the  field  records.  In  addition,  data  will  be  compared  against  that  obtained  in  previous 
investigations  (where  available)  and  against  applicable  standards  and  guidelines.  Any 
observation  which  exceeds  80  percent  of  an  applicable  standard  or  the  maximum  value 
observed  in  previous  investigations  at  a  specific  site  will  be  individually  verified. 

Although  outliers  may  be  the  result  of  transcription  errors  or  instrumental 
breakdowns,  they  may  also  arise  from  a  greater  degree  of  spatial  or  temporal  variability 
than  expected.  Therefore,  after  an  outlier  has  been  identified,  a  decision  must  be  made 
concerning  its  further  use.  Obvious  mistakes  in  data  will  be  corrected  when  possible,  and 
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the  correct  value  will  be  inserted.  If  the  correct  value  cannot  be  obtained,  the  data  may 
be  excluded.  An  attempt  will  be  made  to  explain  the  existence  of  the  outlier.  If  no 
plausible  explanation  can  be  found  for  the  outlier,  an  attempt  will  be  made  to  determine 
the  effect  of  the  outlier  when  both  included  and  excluded  in  the  data  set  and  the  results 
will  be  discussed  in  the  Informal  Technical  Information  Report  (1T1R). 

7.2  Gas  Chromatography  Data 

Compounds  are  identified  and  quantitated  by  data  reduction  programs  in  the  gas 
chromatograph  data  system.  Identity  is  based  on  retention  time.  All  positive 
identifications  and  quantitations  are  checked  by  an  analyst.  Quantitation  is  performed  by 
the  data  system  using  the  internal  standard  calculation  suggested  in  Method  8020.  A 
multipoint  calibration  table  is  generated  and  response  factors  are  calculated  for  each  point 
using  the  formula  specified  in  the  method. 

These  response  factors  must  meet  criteria  specified  in  the  method  protocol.  The 
average  response  factor  is  calculated.  Concentrations  of  analytes  in  samples  are 
calculated  using  the  formula  required  by  the  method.  All  values  are  calculated  on  the 
basis  of  a  5.0  milliliter  or  5.0  gram  sample,  using  the  formulas  specified  in  the  Methods. 

The  identity  of  all  analytes  present  in  concentrations  above  the  Method  Detection 
Limit  (MDL)  for  Gas  Chromatography  (GC)  methods  will  normally  be  confirmed  by 
second  column  GC  analysis.  Second  column  results  are  reported  as  "detected"  or  "not 
detected."  Analytes  which  cannot  be  confirmed  will  be  reported  as  "not  detected"  in  the 
body  of  the  report.  The  results  of  both  the  first  and  second  column  analysis  will  be 
provided  in  the  ITIR  as  well  as  in  the  analytical  data  appendix  to  the  Characterization 
Technical  Report. 

Quality  control  (QC)  consists  of  a  daily  check  of  the  calibration.  If  any  response 
factor  for  a  compound  of  interest  does  not  agree  with  the  average  response  factor  within 
limits  set  by  the  method,  the  system  is  recalibrated.  Blanks  are  analyzed  as  described  in 
the  method,  plus  whenever  the  analyst  feels  it  is  necessary.  All  samples  are  spiked  with 
surrogates.  If  surrogates  or  matrix  spikes  are  out  of  control,  corrective  action  steps  are 
taken  as  described  in  the  method  being  used.  Samples  that  have  been  determined  to  be 
out  of  control  must  be  documented  in  the  laboratory  logbook  along  with  the  corrective 


17 


35-29.R2  3/25/93 


action  taken  (e.g.,  reanalyses).  If  the  corrective  action  is  ineffective,  the  results  of  the  QC 
"run"  will  be  flagged  as  not  within  control  limits  when  reported  in  the  data  package. 

Spiking  solutions  are  prepared  by  different  analysts  from  those  who  prepare  the 
standards.  This  ensures  an  independent  comparison  for  all  spiked  samples. 

7.3  Reporting 

Reporting  of  analytical  results  for  this  project  will  contain  data  sheets  and  the  results 
of  analysis  of  QC  samples.  Analytical  results  reports  will  contain  the  following  items. 

•  Project  identification. 

•  Field  sample  number. 

•  Laboratory  sample  number. 

•  Sample  matrix  description. 

•  Date  and  time  of  sample  collection. 

•  Analytical  method  description  and  reference  citation. 

•  Individual  parameter  results. 

•  Date  of  analysis  (extraction,  first  run,  and  subsequent  runs). 

•  Detection  limits  achieved. 

•  Dilution  or  concentration  factors. 

•  Corresponding  QC  report. 

Analytical  results  for  GC  analysis  shall  be  reported  based  on  quantitation  on  the  first 
column  unless  precluded  by  interferences.  In  such  cases,  the  second  column  results  may 
be  used. 

Quality  control  results  are  calculated  and  reviewed  by  the  laboratory  supervisor  to 
determine  the  accuracy  and  precision  of  the  analytical  results.  The  Laboratory 
Supervisor  or  the  Laboratory  Director  reviews  all  final  reports  and  associated  quality 
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control  data.  Results  are  recorded  on  the  QC  report  forms  for  the  appropriate  tests  and 
correlated  to  the  analysis  results  by  the  QC  report  number.  The  QC  results  are  used  to 
prepare  control  charts  for  each  test  and  type  of  matrix. 

Analytical  results  reports  for  any  given  sample  or  sample  shipment  shall  be  submitted 
within  four  weeks  of  sample  receipt  by  the  laboratory.  The  quality  control  report  shall  be 
submitted  with  the  analytical  results  report 

The  Project  QA  Officer  shall  notify  ESBL  of  any  rejection  of  reports  within  four 
weeks  following  receipt  Any  reports  which  are  rejected  as  incomplete  or  in  error  will  be 
returned  to  the  laboratory  for  correction.  The  laboratory  shall  submit  a  revised,  corrected 
report  within  two  weeks  of  the  receipt  of  a  rejected  report  returned  by  the  PQAO. 

Chromatograms  and  reports  from  all  analyses  are  saved  in  appropriate  files. 

The  flagging  of  results  will  consist  of  the  USEPA  Contract  Laboratory  Program  data 
flags.  Each  analytical  report  will  contain  a  data  flagging  key  for  both  organic  and 
inorganic  analyses. 

Analytical  results  between  the  MDL  and  the  TRL  will  be  reported  as  estimated.  If  the 
analyte  is  not  detected  during  the  analysis,  it  will  be  reported  as  "ND." 

8.0  INTERNAL  QUALITY  CONTROL  CHECKS  FOR  FIELD 
AND  LABORATORY  OPERATIONS 

8.1  Field  Quality  Control  Checks 

Field  quality  control  checks  are  used  to  assess  the  representiveness  of  the  sampling. 
They  are  designed  to  determine  what  effects  activities  such  as  sample  collection, 
containerizing  samples,  shipping,  and  storage  have  on  sample  integrity  and  to  ensure  that 
samples  available  for  analysis  in  the  laboratory  are  representative  of  actual  conditions  on 
site.  Field  quality  control  checks  include  trip  blanks,  field  blanks,  bottle  blanks,  and  field 
duplicates. 

8.1.1  Trip  Blanks 

Volatile  organics  samples  are  subject  to  loss  of  sample  integrity  by  the  diffusion  of 
volatile  contaminants  under  the  Teflon-lined  silicone  rubber  septum  of  the  sample  vial. 
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Therefore,  trip  blanks  are  prepared  and  analyzed  to  monitor  for  this  type  of 
contamination  during  sample  shipment  and  handling.  Trip  blanks  are  prepared  by  filling 
two  VOA  vials  with  Type  II  Reagent  Grade  Water  and  accompany  the  sample  vials  from 
the  laboratory  to  the  field  and  back  to  the  laboratory.  They  are  kept  with  the  sample  vials 
and/or  soil  sampling  equipment  at  all  times.  One  trip  blank  will  accompany  each  sample 
shipment.  All  trip  blanks  will  be  analyzed  for  VOCs,  and  in  the  event  that  compounds  of 
interest  are  detected  in  the  analysis  of  the  trip  blanks  at  concentrations  above  the 
quantitation  limit,  the  data  from  the  associated  samples  will  be  qualified  if  the 
concentrations  in  the  samples  are  less  than  five  times  that  in  the  trip  blanks. 

8.1.2  Field  Duplicate  Samples 

One  field  duplicate  will  be  collected  for  ten  percent  of  soil  samples.  Field  duplicates 
are  collected  as  a  separate  sample,  and  not  as  splits,  to  allow  for  the  assessment  of  the 
representativeness  of  the  sampling  procedures.  The  RPDs  calculated  for  field  duplicates 
arise  from  two  sources  of  uncertainty:  normal  analytical  uncertainty  and  sample 
collection  uncertainty,  which  includes  sample  heterogeneity.  Thus,  RPDs  calculated  for 
the  field  duplicate  cannot  be  assessed  by  the  same  criteria  established  for  the  analytical 
precision  assessment.  Soil  samples  will  be  collected  as  duplicates  and  not  replicates 
(splits)  as  discussed  in  the  OEHL  Handbook  (1989)  since  the  soil  sampling  method  does 
not  allow  splitting  of  samples. 

8.2  Laboratory  Quality  Control  Checks 

8.2.1  Method  Blank 

•  GC  (Volatiles)  -  Analyses  for  volatile  aromatic  compounds  include  a  blank 
analysis  of  the  laboratory  reagent  water.  The  blank  is  analyzed  with  each  set  of 
samples  or  more  often  as  required  to  avoid  carryover  between  samples.  The 
concentration  of  target  compounds  in  the  blanks  must  be  less  than  or  equal  to  the 
quantification  limits  with  the  exception  of  common  laboratory  solvents  (such  as 
toluene)  for  which  a  control  limit  of  5x  the  quantification  limit  is  used. 
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8.2.2  Matrix  Spiked  Samples 

As  part  of  the  method,  samples  representing  major  categories  of  analyses  will  be 
spiked.  For  the  organic  compound  and  metals,  Table  3  lists  the  compounds  that  will 
likely  be  used  to  spike  the  samples. 

•  GC  -  Each  set  of  samples  (a  maximum  of  twenty  samples  per  set)  is  analyzed  with 
a  matrix  spiked  sample  and  a  matrix  spiked  duplicate.  The  spiking  compounds  for 
volatiles  matrix  spike  and  surrogate  analyses  are  shown  in  Table  3.  The  control 
limits  for  percentage  recovery  (%R)  and  relative  percentage  difference  (RPD)  for 
these  compounds  are  shown  in  Table  1.  The  matrix  spike  compounds  used  for 
other  GC  analyses  are  selected  based  on  the  method  used  and  the  target 
compounds  requested.  The  control  limits  for  %R  and  RPD  are  determined  by  the 
use  of  laboratory  control  charts  or  EPA  recommended  limits  when  available. 

8.2.3  Lab  Control  Standards  (Check  Standards) 

A  minimum  frequency  of  5  percent  check  standards  will  be  used  with  a  sample  batch 
where  feasible.  Calibration  standards  will  be  prepared  in  accordance  with  the  methods 
used. 

8.2.4  Control  Charts 

GC  -  Samples  analyzed  for  volatile  organics  are  spiked  with  the  surrogate  compound 
trifluorotoluene.  The  commonly  used  internal  standards  are  used  for  determining 
surrogate  recoveries  for  other  GC  methods.  The  %R  for  the  surrogate  compounds  is 
compared  to  analysis  control  charts  to  determine  the  acceptance  limits. 

8.2.5  Control  Limits 

Quality  control  checks,  their  frequency,  acceptance  criteria,  and  the  corrective  action 
if  out-of-limits  are  summarized  in  Table  4. 

9.0  PERFORMANCE  AND  SYSTEMS  AUDITS 

Both  performance  and  systems  audits  will  be  performed  during  the  lifetime  of  the 
project.  They  will  be  planned,  scheduled,  and  conducted  by  the  Project  QA  Officer,  or 
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TABLE 3 


MATRIX  SPIKING  AND  SURROGATE  COMPOUNDS 
TO  BE  USED  FOR  ANALYTICAL  QUALITY  CONTROL 
FOR  BEALE  AFB  ANALYSES 


Volatile  Aromatic  Organics: 

MS/MSD: 

Benzene 

Toluene 

Chlorobenzene 

Surrogate: 

Trifluorotoluene 

Total  Fuel  Hydrocarbons: 

MS/MSD: 

Gasoline 

Diesel 

Total  Lead: 

MS/MSD: 

Lead 

Key:  MS/MSD  =  Matrix  spike  and  matrix  spike  duplicate. 
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Generate  non-conformance 


Continuing  calibration  Minimum  of  once  per  %  difference  of  midpoint  standard  •  Check  GC  system 

day  <15%  •  Recalibrate  GC 
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designated  alternate.  The  audits  will  be  implemented  to  evaluate  the  capability  and 
performance  of  project  and  subcontractor  personnel,  items,  activities,  and  documentation. 
Audit  findings  will  be  generated  by  the  QA  Officer  and  submitted  to  the  Project  Manager 
for  corrective  action. 

As  part  of  its  on-going  Quality  Assurance  Program,  ESBL  participates  in  USEPA 
interlaboratory  performance  studies.  Four  times  each  year,  USEPA  sends  blind  check 
samples  to  the  laboratory  for  analyses.  Two  of  these  are  for  evaluation  of  wastewater 
analyses;  two  are  for  evaluating  performance  of  drinking  water  analysis.  These  results 
are  sent  by  USEPA  to  the  state  of  California  Department  of  Toxic  Substances  Control. 
They  are  used,  along  with  periodic  site  audits  by  DTSC  personnel  and  required 
submittals  of  example  data  packages,  to  evaluate  the  laboratory  for  initial  and  continuing 
certification  for  both  drinking  water  and  hazardous  waste  analyses. 

In  addition  to  CAL  EPA  certification,  ESBL  maintains  Approved  and/or  Certified 
status  with  USEPA  Superfund  Innovative  Technology  Evaluation  (SITE)  program,  US 
Department  of  Energy  (USDOE)  Hazardous  Waste  Remedial  Action  Program 
(HAZWRAP),  US  Army  Corps  of  Engineers  (USACOE),  and  the  New  York  State 
Department  of  Environmental  Conservation  (NYSDEC). 

10.0  PREVENTIVE  MAINTENANCE 

10.1  Field  Equipment 

Equipment,  instruments,  tools,  gauges,  and  other  items  requiring  preventive 
maintenance  will  be  serviced  in  accordance  with  manufacturer’s  specified 
recommendations  and  written  procedures  developed  by  the  operators.  Preventive 
maintenance  for  all  equipment  includes  inspection  before  use,  cleaning  as  necessary 
during  use,  and  thorough  cleaning  and  inspection  after  use.  Rechargeable  batteries  are 
checked  before  use  and  recharged  after  use,  and  for  equipment  using  disposable  batteries, 
replacement  batteries  are  stocked  at  all  times.  Equipment  failures  are  repaired  in  the 
field,  if  possible,  or  returned  to  the  manufacturer  for  repair. 
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10.2  Laboratory  Instruments 

Analytical  instruments  are  serviced  at  intervals  recommended  by  the  manufacturer. 
Service  contracts  for  regular  maintenance  and  emergency  service  are  maintained  for 
major  instruments.  An  instrument  repair  maintenance  log  book  is  kept  for  each 
instrument.  Entries  include  the  date  of  service,  type  of  problem  encountered,  corrective 
action  taken,  and  initials  and  affiliation  of  the  person  providing  the  service. 

The  instrument  use  log  book  is  monitored  by  the  analysts  to  detect  any  degradation  of 
instrument  performance.  Changes  in  response  factors  or  sensitivity  are  used  as 
indications  of  potential  problems.  These  are  brought  to  the  attention  of  the  laboratory 
supervisor  and  preventative  maintenance  or  service  is  scheduled  to  minimize  down  time. 
Back-up  instrumentation  and  an  inventory  of  critical  spare  parts  are  maintained  to 
minimize  delays  in  completion  of  analyses. 

11.0  PROCEDURES  USED  TO  ASSESS  DATA  PRECISION, 

ACCURACY,  AND  COMPLETENESS 

Performance  of  the  following  calculations  will  be  documented  and  included  in  the  QC 
section  of  each  analytical  report  submitted  by  ESBL. 

11.1  Accuracy 

Accuracy  is  the  degree  to  which  the  measured  value  reflects  the  "true"  value. 
Accuracy  is  normally  measured  as  the  percent  recovery  (%R)  of  a  known  amount  of 
analyte,  called  a  spike,  added  to  a  sample  (matrix  spike)  or  to  a  blank  (blank  spike). 
Percent  recovery  is  calculated  as  follows: 


%R  = 

SSR -SR  inn 
-  x  100, 

SA 

where: 

%R  = 

Percent  Recovery. 

SSR  = 

Value  obtained  by  analyzing  the  sample  with 
the  spike  added. 

SR  = 

The  background  value,  i.e.;  the  value 
obtained  by  analyzing  the  sample. 

SA  = 

Concentration  of  the  spike  added  to  the 
sample. 
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The  acceptance  limits  for  accuracy  for  each  parameter  are  presented  in  Table  1. 

11.2  Precision 

Precision  is  the  degree  of  mutual  agreement  among  repeated  individual  measurements 
of  the  same  parameter  made  under  identical  conditions.  Relative  percent  difference 
(RPD)  will  be  used  to  estimate  the  precision  of  data  measurement  methods  for  the  Beale 
Air  Force  Base  project  RPD  is  calculated  as  follows: 


RPD 

100  (abs(X,  -  X2 )) 

(Xj  +  X2  )/2 

where: 

X! 

=  the  first  measurement  of  the  parameter, 

X2 

=  the  second  measurement  of  the  parameter, 

abs(Xi-X2) 

=  the  absolute  value  of  the  difference 
between  the  two  measurements. 

(X,  +  X2  )/2 

sb  the  mean  of  the  two  measurements. 

To  ensure  the  measurement  of  precision  as  RPD  even  when  the  concentrations  of  an 
analyte  is  below  quantitation  limits,  RPD  data  will  be  generated  by  preparing  matrix 
spikes  in  duplicate,  and  calculating  the  RPD  between  these  duplicate  spikes.  For  all  GC 
and  GC/MS  analyses,  precision  data  will  be  limited  to  RPDs  between  the  spiking 
compounds  listed  in  Table  1,  where  the  RPD  acceptance  criteria  are  also  presented. 

11.3  Completeness 

Completeness  is  a  measure  of  the  amount  of  valid  data  obtained  from  a  measurement 
system  compared  to  the  total  amount  expected  to  be  obtained  under  ideal  conditions.  A 
target  of  90  percent  completeness,  calculated  for  each  analysis  method,  has  been 
established  as  the  overall  project  objective. 
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12.0  CORRECTIVE  ACTION 


The  following  procedures  have  been  established  to  assure  that  conditions  adverse  to 
quality,  such  as  malfunctions,  deficiencies,  deviations,  and  errors,  arc  promptly 
investigated,  documented,  evaluated,  and  corrected. 

When  a  significant  condition  adverse  to  quality  is  noted  at  the  sampling  site,  analytical 
laboratory,  or  subcontractor  location,  the  cause  of  the  condition  will  be  determined  and 
corrective  action  taken  to  preclude  repetition.  Condition  identification,  cause,  reference 
documents,  and  corrective  action  planned  to  be  taken  will  be  documented  and  reported  to 
the  site  investigation  team  leader,  Project  Manager,  Project  QA  Officer,  and  involved 
subcontractor  management,  as  a  minimum.  Implementation  of  corrective  action  is 
verified  by  documented  follow-up  action.  All  project  personnel  have  the  responsibility, 
as  part  of  the  normal  work  duties,  promptly  to  identify,  report,  and  solicit  approval  of 
corrective  actions  for,  conditions  adverse  to  quality. 

Corrective  actions  may  be  initiated: 

•  when  predetermined  acceptance  criteria  are  not  attained  (objectives  for  precision, 
accuracy,  and  completeness) 

•  when  the  prescribed  procedure,  or  any  data  compiled  are  found  to  be  faulty 

•  when  equipment  or  instrumentation  is  determined  to  be  faulty 

•  when  the  traceability  of  samples,  standards,  and/or  analysis  results  are 
questionable 

•  when  quality  assurance  requirements  have  been  violated 

•  when  designated  approvals  have  been  circumvented 

•  as  a  result  of  systems  or  performance  audits 

•  as  a  result  of  a  management  assessment 

•  as  a  result  of  intralaboratory  or  interlaboratory  comparison  studies 

•  at  any  other  instance  of  conditions  significantly  adverse  to  quality. 
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12.1  Procedure  Description 

Project  management  and  staff,  such  as  field  investigation  teams,  quality  assurance 
auditors,  document  and  sample  control  personnel,  and  laboratory  groups,  monitor  on¬ 
going  work  performance  in  the  normal  course  of  daily  responsibilities.  Work  is 
supervised  at  field  sites  by  the  Field  Team  Leader. 

Work  is  audited  at  the  sites,  laboratories,  and  subcontractor  locations  by  the  Project 
QA  Officer  and/or  designated  alternate.  Items,  activities,  or  documents  ascertained  to  be 
in  noncompliance  with  quality  assurance  requirements  will  be  documented  and  corrective 
actions  mandated  through  the  audit  report.  Audit  Findings  are  logged,  maintained,  and 
controlled  by  the  Project  Quality  Assurance  Officer  (PQAO). 

Following  identification  of  an  adverse  condition  or  quality  assurance  problem, 
notification  will  be  made  to  the  project  manager  and  senior  individual  in  charge  of  the 
activity  found  to  be  deficient,  along  with  recommendations  for  correction.  The  senior 
individual  in  charge  of  the  activity  found  to  be  deficient  will  initiate  corrective  action. 
The  Project  QA  Officer  will  approve  such  corrective  actions.  A  record  of  this 
notification  will  be  attached  to  the  audit  report.  Following  implementation  of  corrective 
action,  the  senior  individual  in  charge  will  report  actions  taken  and  results  to  the  Project 
Manager.  A  record  of  action  taken  and  results  will  also  be  attached  to  the  audit  report 

12.2  Out-of-Control  Events  and  Corrective  Action 

Finding  and  correcting  sampling  and  analysis  problems  are  the  responsibility  of 
everyone  working  on  the  project.  Many  corrective  actions  must  be  documented  in  the 
laboratory  or  in  the  field  and  do  not  require  the  action  of  upper  management.  However,  it 
is  important  to  document  these  occurrences  and  to  make  immediate  corrections.  All 
personnel  will  be  made  aware  of  the  need  to  report  problems  and  to  correct  problems 
promptly. 

Examples  of  non-conformance  memoranda  currently  in  use  at  ESBL  are  attached  at 
the  end  of  this  section. 
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13.0  QUALITY  ASSURANCE  REPORTS 


At  monthly  intervals  throughout  the  project,  the  PQAO  will  submit  a  report  to  project 
management  which  will  discuss  the  QA  activities  of  that  month.  These  reports  will 
include  discussions  of  any  conditions  adverse  or  potentially  adverse  to  quality,  such  as 
responses  to  the  Findings  of  any  field  or  laboratory  audits;  any  field,  laboratory,  or 
sample  conditions  which  necessitate  a  departure  from  the  methods  or  procedures 
specified  in  this  QAPP;  field  sampling  errors;  and  any  missed  holding  times  or  problems 
with  laboratory  QC  acceptance  criteria,  and  the  associated  corrective  actions  undertaken. 
Such  reports  shall  not  preclude  immediate  notification  to  project  management  of  such 
problems  when  timely  notice  can  reduce  the  loss  or  potential  loss  of  quality,  time,  effort, 
or  expense. 

These  reports  shall  be  reviewed  by  the  Project  Manager  and  Project  Technical 
Director,  for  completeness  and  the  appropriateness  of  any  corrective  actions.  They  shall 
be  retained  in  the  project  files,  and  shall  be  summarized  in  the  QA  Report  included  in  the 
final  project  documents. 

At  the  conclusion  of  the  project  sampling  and  analysis,  as  a  part  of  the  Informal 
Technical  Information  Report,  a  QA  report  will  be  submitted.  Analytical  and  QC  data 
will  be  included,  summarizing  data  quality  information  for  the  project. 

In  the  final  report,  both  laboratory  and  field  QC  data  will  be  presented,  including  a 
summary  of  QA  activities  and  any  problems  and/or  comments  associated  with  the 
analytical  and  sampling  effort  Any  corrective  actions  taken  in  the  field,  results  of  any 
audits,  and  any  modifications  to  laboratory  protocols  will  be  discussed. 
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ENGINEERING-SCIENCE,  INC. 


NONCONFORMANCE  MEMO 
Sample  Receiving 

Project/Client  No.: _ _ _ Project/Case  No.:. 

Date  Initiated: _ _  By: - - - 

U. 0/Sample  No(s).: _ ' - 


Copied  to: 

Case/W.O.  File  t  ] 
Project  Manager  l  3 
_ _  t  3 


NONCONFORMANCE ;  (Check  applicable  item(s) : 


c  i> 

2) 

3) 

4) 

5) 

6) 

.<  7> 

.<  8) 
_(  9) 
(10) 


Not  enough  sample  sent  for  proper  analysis. 

Sample  bottle  received  broken  and/or  cap  not  intact. 

Custody  seal  missing  and/or  broken. 

Sanples  received  without  proper  preservation  (refrigeration)  when  it  has  been  deemed  necessary. 
Illegible  sample  nunbers  or  label  missing  from  bottle. 

Numbers  on  sanple  not  the  same  as  numbers  on  paperwork. 

Incomplete  instructions  received  with  sample(s),  i.e.#  no  Request  for  Analysis,  no  Chain-of-Custody, 
incomplete  billing  instructions,  no  due  dates,  etc. 

Samples  received  in  improper  container. 

Physical  characteristics  different  than  those  on  sampling  sheets,  i.e.,  two  phases. 

Standard  operating  procedure  not  adhered  to  (specify) 


(11)  Other  (specify) 


CORRECTIVE  ACTION  TAKEN:  (Check  applicable  item(s): 


(  D 
.(  2> 
.(  3> 
.(  4> 
.(  5> 
(  6) 


Client  informed  verbally. 

Client  informed  by  memo/letter. 

Sample  processed  "as  is". 

Resampling  requested. 

Samples  "on  hold"  until  further  notice. 
Other  (specify)  _ _ _ 


CORRECTIVE  ACTION  TAKEN  BY: 

Corrective 

Tjtte  Initials  Pate  Action  No. 

Sample  Custodian  - -  -  - 

Scheduling  Coordinator  - -  -  - 

Client  Services  . -  -  - 


When  completed,  forward  to  QA  Manager  for  distribution.  Original 
will  be  maintained  in  QA  files. 


Rev.  6/6/89 


NCREC-BS-FRM02 


ENGINEERING-SCIENCE,  INC. 


Copied  to: 

Ca$e/U.  0.  File  t  3 
Project  Manager  (  3 


Client: 


NONCONFORMANCE  MEMO 
Extractions/Sample  Prep 


Work  Order  No.: 


©ate  Initiated:, 


Laboratory  Semple  No(s).:_ 


Procedure: 


NONCONFORMANCE:  (Check  applicable  item(s): 

<1,  Hethod  development  or  modification,  to  include  any  extraction  or  cleanup  Wnc«  mt  currently  used 

on  a  regular  basis  in  the  extractions  lab.  (Requires  QA  approval).  PLEASE  SPECIFY - ■ 


_ (2)  Sample  matrix  not  described  on  paperwork,  f.e..  supposed  to  be  organic,  but  is  actually  aqueous. 

nonhomogeneity,  etc.  PLEASE  SPECIFY - - - - - -  "  “ 


_ (3)  Error  in  spiking  or  surrogating 

_ (A)  Lost  extract 

_ (5)  Lost  sample 

(6)  Exceeded  holding  time  by _ (days) 


Other  (PLEASE  SPECIFY) 


CORRECTIVE  ACTION  TAKEN:  (Check  applicable  item(s): 

(1)  Error  corrected  by  technician/analyst  /COCP1CYt 

~(2)  Situation  noted  on  Saople  Extraction  Record  and  appropriate  lab  personnel  notified  (SPECIFY) 


Sample  processed  "as  is" 

Re-extraction  or  resampling  requested/ performed 
Sanple  put  "on  hold'*  until  further  notice 
Client  informed  verbally 
Client  informed  by' memo/ let ter 
Other  (SPECIFY) 


CORRECTIVE  ACTION  TAKEN  _B_Y: 
Title 

Technician 

Extraction  Section  Leader 
Organic  Group  Leader 
OA/QC  Coordinator 


Initials 


Corrective 
Action  No. 


When  coveted,  forward  to  OA/QC  for  distribution.  Original  will  be  maintained  in  OA/OC  Files. 


Rev.  9/14/89 


HCEXY-BS-FRH04 


Copied  to: 

Case/U.  0.  File  l  ] 
project  Manager  i  J 

* _  [  3 


NONCONFORMANCE  MEMO 
GC/MS  Data  Review 


Project/Client  No.:. 


Project/Case  No.:. 


Oate  Initiated:,. 


U.O/Sample  No(s).:__ - „ - - - - -  " 

NONCONFORMANCE:  (Check  applicable  Itera(s)): 

_  .  (1)  Method  development  or  modification  to  Include  procedures  'not  currently  used  on  ,  renter  basis 

(requires  QA  approval)  (SPECIFY) _ _ ■ _ _ _ 

(2)  Initial  calibration/eontinuing  calibration: 

(a)  X  RSO  for  calibration  check  cempounds  (CCC)  is  greyer  than  method  criteria 

-  <b)  Average  Relative  Response  Factor  (RRF)  for  System  Perforwnce  Check  Compounds  (SPCC) 

less  than  method  criteria 

(c)  Percent  difference  (XD)  for  calibration  check  compounds  (CCC)  is  greater  than  method  criteria 

(d)  Continuing  calibration  not  performed  within  12-hour  period 

(3)  Method  blank  exceeds  criteria: 

(a)  5X  CRQL  for  common  lab  contaminants  (see  CLP-SOW) 

(b)  >CRQL  for  other  TCI  compounds 

(4)  Surrogate  Spike  Recoveries  exceed  criteria:  . 

(a)  In  Method  Blank,  any  one'  surrogate  (B/N,  Acid  or  VOA  fraction)  is  outside  required  li 
-  (b)  in  sample,  one  surrogate  in  B/N  or  acid  fraction  is  less  than  10X  «10X) 

(c)  In  sample,  one  surrogate  in  VOA  fraction  is  outside  required  limits 

-  (d)  In  sample,  two  surrogates  in  either  B/N  or  acid  fraction  are  outside  required  limits 

NOTE:  See  CLP-SOW,  pg.  E-19  and  pg.  E-36  for  Corrective  Action  requirements 

(5)  Matrix  Spike/Matrix  Spike  Duplicate; 

"  (a)  Not  recoverable  due  to  high  concentration  in  original  sample 

(b)  Not  determinable  due  to  possible  sample  in-homogeneity 

(c)  Not  determinable  due  to  matrix  effects 

(d)  %  RecoveryARPD  outside  prescribed  limits 

(6)  Dilution  error 

(7)  Sample  non-conformance: 

_  (a)  Matrix  interference 

*  (b)  limited  sample  volune 

(c)  Internal  standard  areas  outside  limits 

“  (d)  Difficulty  in  quantitation  due  to  pattern  alteration  and/or  Interference 

-  <e)  Retention  time  of  expounds  not  within  established  retention  time  windows 

(f)  Sample  saturated  GC/MS  detector  <wrong  concentration  level) 

(8)  Calculation/Transcription  error: 

(a)  Discovered  before  report  to  client 

(b)  Discovered  after  report  to  client 

~  (9)  Holding  time  exceeded  by  _ _  (days) 

(10)  Other  (SPECIFY) _ . _ _ _ _ _ _ 


Rev.  6/14/89 


NCGCMS-BS-FRH06 


HOH CON  F ORMAN CE  MEMO 
CC/HS  Data  Review 


CORRECTIVE  ACT  I OH  TAKEN  (Check  applicable  item(s): 


t1)  situation  noted  on  Sanple  Extraction  Record  end  appropriate  lab  personnel  notified  (SPECIFY). 

(2)  Samples  reanalyzed 

<3)  Samples  repreped  and  re-analyzed 

(4)  Method  Blank  (VQA)  reanalyzed 

(5>  Data  accepted  “as  is“ 

(6>  Client  informed  verbally 

(7)  Client  informed  by  memo/letter 

(8)  Project  “on  hold1'  until  further  notice 

(9)  Other  (SPECIFY)  - - - - - - - - - 


.  CORRECTIVE  ACTION  TAKEN.BY: 


Corrective 

Tit(e  Initials  S£i£  Action  H°-- 

* 

•Analyst  -  -  * 

GC/HS  Section  Leader  . -  - : -  ? - “ 

Organic  Group  Leader  .  .  —  1  —  — — 

Technical  Director  -  - - 


When  completed,  forward  to  QA/OC  for  distribution.  Original  will  be  maintained  in  QA/OC  Files 


.  6/14/89 


NCGCHS - BS - FRM06 


|  ENGINEERING-SCIENCE,  INC. 


Copied  to: 

Case/U.  0.  File  t  3 
Project  Manager  [  3 
_  t  3 


nonconformance  memo 
GC  Data  Review 


Project/Client  No.:. 


Project/Case  No.:_ 


Date  Initiated:. 


V. 0/Sample  No(s). 


NONCONFORMANCE:  (Check  applicable  item(s): 

_ (1,  Method  development  or  modification  to  include  procedure*  not  currently  used  on  a  renter  basis 

(requires  OA  approval)  (SPECIFY)  - - - - - - - - - -  " 

(2)  Calibration  (3pt.  or  5pt): 

(a)  Curve  not  established  prior  to  sample  analysis 
~~  (b)  Curve  not  within  X  RSD  for  relative  standards 

(c)  Daily  check  standards  deviate  >  ♦  15X  from  mean 

list  compounds  out _ _ _ _ _ — - - — - — 

Present  in  sample?  Tes  _  Ho - 

(3)  Sample  identif ication/dilution  error. ^  (SPECIFY) - — - - - - - 

(4)  Calculation/transcription  error  (SPECIFY)  -  " 

(a)  Error  discovered  before  report  to  client 

(b)  Error  discovered  after  report  to  client 

(5)  Matrix  spike/duplicate: 

(a)  Hot  recoverable  due  to  high  concentration  in  original  sample 
~~  <b)  Not  determinable  due  to  possible  sample  inhomogeneity 

(c)  Not  determinable  due  to  matrix  effects 
<d)  X  Recove ry/%RPD  outside  prescribed  limits 

(6)  Specified  detection  limit  unobtainable  due  to: 

(a)  Matrix  interferences 

(b)  limited  sample  volume 

(C)  Blank  criteria  not  met 

(d)  Difficulty  in  quantitation  due  to  pattern  alteration  and/or  interference 

(e)  Surrogate  recovery  not  within  suggested  limits 

(f)  Retention  time  of  alternating  standards  or  spiked  components  not  within  established 

*  ”  retention  time  windows 

(7)  Sample  non-conformance:  . 

__  (a)  Matrix  interference 

(b)  limited  sample  volune 

(c)  Internal  standard  areas  outside  limits 

(d)  Difficulty  in  quantitation  due  to  pattern  alteration  and/or  interference 

-  <e)  Retention  time  of  compounds  not  within  esteblished  retention  time  windows 

(f)  sairple  saturated  CC  detector  (wrong  concentration  level) 


(8)  Standard  operating  procedure  not  adhered  to.  (SPECIFY). 


(9)  Holding  time  exceeded  by 
"(10) Other  (SPECIFY). _ 


(days) 


R?v.  6/14/89 


NCGC-BS-FRH05 


NONCONFORMANCE  MEMO 
GC  Data  Review 


CORRECTIVE  ACTION  TAKEN  (Check  applicable  item(s): 

_ <1>  situation  noted  on  sample  tracking  sheet  and  appropriate  tab  personnel  notified.  (SPECIFY) 

_ (2)  Samples  put  “on  hold"  until  further  notice. 

(3)  spike/standard  concentration  verified.  New  solution  made  if  necessary. 

_ _ (4)  Analysis  of  data  from  laboratory  blank  spikes  (BS/BSO)  Mas  found  to  be  satisfactory.  Therefore, 

non-conpliant  aiatrix  spike  recoveries  (MS/MSO)  are  probably  due  to  matrix  effects.  Sample  data  is 
to  be  reported  ••as  is". 

_ (5)  Samples  reanalyzed. 

_ (6)  Samples  reprepped  and  reanalyzed. 

(7)  Client  informed  verbally. 

_ _ (8)  Client  informed  by  memo/letter. 

_ (9)  Other  (SPECIFY):  - - - 


CORRECTIVE  ACTION  TAKEN  BY: 

Title  initials 

Analyst  _ 

GC  Section  Leader  _ 

Organic  Group  Leader  _ 

Technical  Director  _ 

When  completed,  forward  to  OA/QC  for  distribution.  Original  wilt  be  maintained  in  QA/QC  Files. 


Rev.  6/14/89 


NCGC-BS-FRM05 


Copied  to: 

Case/W.  0.  File  [  3 

Project  Manager  t  3 

_  l  3 


Project/Client  No.:, 


NONCONFORMANCE  MEMO 
METALS/INORGANIC  LABORATORY 


Project/Case  No.:, 


Date  Initiated: _ 

y. O/Sample  No(s>.:, 


NONCONFORMANCE:  (Check  applicable  item(s): 

<1,  Method  development  or  modification  to  include  any  digestion  or  analysis  method  not  currently  used  on  a 
regular  basis  in  the  Inorganic  lab.  (requires  QA  approval)  PLEASE  SPECIFY 


_ _ (3)  Error  in  spiking 

_ _ (4)  Lost  digestate  or  distillate 

_ _ (5)  Lost  sample 

__ _ (6)  Exceeded  holding  time  by  _ days 

(7)  Calibration 

(a)  Correlation  coefficient  of  standard  curve  <0.995 

(b)  ICV,  CCV  recovery  outside  prescribed  limits 

(c)  CCV' s  not  analyzed  at  proper  intervals 

~~  (d)  ICB,  CCB  result  exceeds  the  reporting  limit 

(8)  Blank,  Blank  Spike 

<a)  Preparation  blank  exceeds  5x  reporting  limit 

(b)  Blank  spike  recovery  outside  prescribed  limits 

(9)  Matrix  spike/duplicate: 

<a)  Not  recoverable  due  to  high  concentration  in  original  sample 
“ ”  (b)  Not  determinable  due  to  possible  sample  inhomogeneity 

(c)  Not  determinable  due  to  matrix  effects 
<d)  x  Recovery/XRPD  outside  prescribed  limits 

(10)  Analytical  spike,  MSA 

(a)  Analytical  spike  recovery  not  between  90X  and  110X 

(b)  No  MSA  performed  at  client's  request 

(c)  MSA  performed,  correlation  coefficient  >0.995 

(d)  MSA  performed,  correlation  coefficient  <0.995 


(ll)Sanple  identificat ion/di lut ion  error  (SPECIFY) 
_ (12) Calculation/transcription  error  (SPECIFY)  - 

(a)  Error  discovered  before  report  to  client 

(b)  Error  discovered  after  report  to  client 


Rev. 11/06/89 


METAIS-BS-FRM18 


ENGINEERING-SCIENCE,  INC. 


OC  NONCONFORMANCE  MEMO 


Copied  to: 

V.  0.  File  [  ] 

Project  Manager  [  3 

_ _  C  3 


Project: 


Work  Order  No.': 


Date  Initiated: 


By: 


MS/MSD  Sample  No(s).:.. 


Section: 


organic 


inorganic 


MONCONFORMANCE:  (Check  applicable  item(s)3: 

(1)  No  Spiked  Blank  was  analyzed. 

(  2)  MS  and  HSD  were  not  analyzed. 

(  3)  Blank  Spike  Recovery  is  outside  (CLP/ESBL  control  chart)  limits. 

(  4)  rpd  is  outside  (CLP/ESBL  control  chart)  limits.  . 

-  (  5)  in  the  Method  Blank,  one  surrogate  is  outside  the  (CLP/ESBL  control  chart)  limits. 

(  6)  One  Surrogate  Recovery  in  the  volatile  fraction  is  outside  the  limits, 
r  7)  in  Samples  one  Surrogate  Recovery  in  the  semivolati le  is  below  10X. 

-  <  8)  in  Samples  two  Surrogate  Recoveries  In  either  base  neutral  or  add  fractions  are  outside  the  limits. 

(  9)  Internal  or  external  check  sample  result  is  outside  the  acceptable  criteria. 

-  (10)  control  charts  indicate  three  consecutive  points  are  outside  the  warning  limits. 

(11)  Control  charts  indicate  eight  consecutive  points  are  on  the  same  side  of  the  center  line. 

”  02)  control  charts  indicate  six  consecutive  points  are  such  that  each  point  is  larger  or  smaller  than 

the  point  immediately  preceding  it. 

(13)  In  the  data  package.  Analysis  Result  Report  is  not  signed  by  the  Croup  Leader. 

(14)  In  the  data  package.  Analysis  Result  Report  for  the  Method  Blank  is  not  included. 

(15)  In  the  data  package,  the  quality  control  report  is  provided  to  a  commercial  client. 

_ _  06)  In  the  data  package,  client  10  on  the  cover  page  and  analyses  report  do  not  match  the  C  . 

(17)  In  the  data  package,  the  data  are  flagged  incorrectly. 

_  08)  Nonconformance  memo  was  not  issued  by  the  analysis  section  within  two  hours  of  the 

nonconformance  problem  being  found. 


CORRECTIVE  ACTION  REQUIRED  (Please  initial  applicable  item(s)3: 


(1)  Re-analysis  is  requested. 

(2)  Prepare  and  re-analyze  samples. 

(3)  Recalculate. 

(4)  Client  informed  by  a  memo/ letter. 

(5)  Issue  a  revised  report. 

(6)  Sample  data  is  to  be  reported  "as  isM. 

(7)  Determine  the  problem  in  the  analytical  system. 

(8)  Other  (SPECIFY) - - - - - 


CORRECTIVE  ACTION  TAKEN  BY: 

Title  Initials 


Date 


Corrective 
Action  N<k 


QC  Coordinator 
Group  Leader 
QA  Manager 
Laboratory  Director 


When  completed,  forward  to  OA/QC  for  distribution. 


Original  will  be  maintained  in  QA/QC  Files. 


Rev.  12/11/89 


0CNC-BS-FRM15 


APPENDIX  A 

MODIFICATION  2  TO  ORDER  2 
STATEMENT  OF  WORK 


9  Jan  92 


STATEMENT  OP  WORK 

THE  INSTALLATION  RESTORATION  PROGRAM  STAGE  2 
FEASIBILITY  STUDY  (PS)  POR  SITE  13 

TREATABILITY- STUDY  >  IGRlITOsfSOm  IM'XRBk 


I.  DESCRIPTION  OP  WORK 

1.1  Scope.  The  objective  of  the  Air  Force  Installation 
Restoration  Program  (IRP)  is  to  assess  past  hazardous  waste  disposal  and 
spill  sites  on  Air  Force  installations  and  develop  remedial  actions 
consistent  with  the  National  Contingency  Plan  (NCP)  for  those  sites 
which  pose  a  threat  to  human  health  and  welfare  or  the  environment.  The 
intent  is  to  conduct  the  remedial  investigation  and  feasibility  study  in 
parallel  instead  of  in  serial  fashion,  however,  the  Beale  AFB  remedial 
investigation  was  completed  by  a  previous  contractor  and  this  work 
effort  will  perform  a  feasibility  study  at  IRP  site  13.  The 
Installation  Restoration  Program  (IRP)  Handbook,  Version  3.0,  dated  May 
1990  (mailed  under  separate  cover)  is  an  integral  part  of  this  task. 
All  references  in  this  Statement  of  Work  (SOW)  to  the  "Handbook"  refer 
to  the  above  version  of  the  IRP  Handbook  and  imply  by  reference  that  it 
is  provided  under  separate  cover.  The  contractor  shall  comply  with  all 
Handbook  requirements.  The  contractor  shall  accomplish  the  following 
actions  at  Beale  AFB: 

a.  Develop  preliminary  alternative  remedial  actions 

hi - Initial  screening --of  "alternatives 

e-. — Detai-l-ed  analysis -of— alternatives 
d-s - Interim  Remedial  Design 

$.  Basewide  Soil  Operations  Management  Plan 
Groundwater  Monitoring  Plan 

1.2  Preliminary  Alternative  Remedial  Actions  (PS  Phase  I).  The 
contractor  shall  utilize  the  data  and  conclusions  obtained  from  the 
hydrogeological  survey  and  site  characterization  to  develop  preliminary 
alternative  remedial  actions  for  IRP  site  13.  If  preliminary  remedial 
actions  were  developed  during  a  previous  IRP  stage,  reevaluate  the 
remedial  actions  selected  based  on  the  newly  collected  data.  The 
required  elements  for  the  FS  Phase  I  are  provided  in  the  Handbook, 
Section  3  (Report  Format,  Section  V)  .  Alternatives  developed  shall 
include  the  following  categories: 

a.  Alternatives  for  on-site  treatment  and/or  disposal 

b.  Alternatives  that  attain  Applicable  or  Relevant  and 


Appropriate  Requirements  (ARARs) 

c.  Alternatives  that  exceed  ARARs 

d.  Alternatives  that  do  not  attain  ARARs 

e.  No  action 

Further,  alternatives  outside  of  these  categories  may  also  be  developed, 
such  as  non-cleanup  alternatives  (e.g. ,  alternate  water  supply, 
relocation,  etc.)*  Documentation  of  the  remedial  alternative 
development  process,  including  the  decision  rationale,  shall  be  provided 
as  an  Informal  Technical  Information  Report  (ITIR)  (Sequence  3, 
paragraph  6.1)  and  shall  be  included  in  the  Feasibility  Study  Technical 
Report. 


a.  Develop  a  basewide  soil  management  plan  for  disposal  and 
treatment  of  contaminated  soils.  The  contractor  shall  determine 
contamination  sources,  site  conditions,  clean-up  requirements, 
appropriate  clean-up  method,  schedule  of  activities,  and  clean-up  costs. 
Include  a  discussion  of  the  design,  installation  and  operation  of  the 
treatment  system.  Recommend  optimum  operating  parameters.  Provide 
detailed  operating  instructions  so  base  personnel  can  assume 
responsibility  for  operation  and  maintenance.  Identify  long term  and 
short  term  recommendations  for  operation  and  maintenance.  jCohtractof 
sha  11  provide  a  wording  copy  as 'well  as  "a  lst.';'ind"2nd'/draf,t'~bf  the  plan. 

this  .plan,  describe " the  appro p  rial e  t  r  e atment  method'  and  out! i he  a 
slep<MSy:':'''Tlep  procedure  for  management  of  current  and  future  base 
contaminated  soils  (Sequence  3,  paragraph  6.1). 

operate  and  maintain  for  one  year  the  Soil  venting  .  treatability  study 
process  using  the  Bio-filter  '  method '  at  Soils  'Holding' .  Area  as 

described  in  the  soil  Management  Plan* ~  ** 

between^ -the'  TPM  i and:  contractor^: ^th^siontra^^ 

ifcalled:;;a:;;conf  irmationnotiee  I'di > = 

|^rbai;ldirecti6ns  ;  te  1  e:phoneii;Cohtersitighsj|||^cl||i|||i|i|hi(^||;:|^e<if  itm 

and/or;;:its^!H^esentatiVes^h#e?::pa^id|b^te^'i!^fIatter|f|eiatiye^to;;ihis 


project', ’ :  Thef  :':ara 

participants,  subject  discussed,  and  any';  ',  guidance^  given.  and/or 
jfconclus  ions  reached «  Distribution  of  confirmation 'notices  sha  11  -  be  made 

within  10  x^lendar  days  of- the  event,  •  &  maxiarom'Of'five' copies  shall  be 

distributed  upon  coordination  with  the  Technicall/.Proj  ect ; Manager  -  (TPM ) :. 

ipiiliiiiif  lliill^^ 


study-:  submittal  <  .stall  •  be  prepared  detailiii^the^ltreatability .study 
System  for  the  soils- at  the  soils  holding -^ea  -; which ''provides  enough 
flexibility  to  process  from  as  little  as  ^SOO/jtubidiyards C¥ } -/year 'up  to 
'|ooo  CY/year«  The  submittal  'Shall  be-  based  -  hponrlab '  ana  lyses '  as',  well  -as 
permeability  and  respiration,  tests ;,  previousiy^cohducted'^bn' the'„  soils . 

|ahes;:  to  ensure  oxygenation  of ^ihej#||o^^|ij^^i§dr^Kisl^p|iiMfiildticin 

moisture ;:  additigi||p|SutOTiti|ji  j#|f!biis|ligidl^pSi^aipfi^g^l ;|f  brmat 
fshall  be  coordinated  with  the  TPM.  (sequence  fiepr-paragraph 


Contractor'  shall =  prepare ;  and  submit  a ' SoilstHOldiag ••  -Area  •  Treatability 
^tudy  Guidance  Manual  for  the  system, V- The  maMal^shall  .detail  what' will 
be  regu ir ed  for  daily  operations  and.  maintenance  vof  the  system « Provide 
graining  to  .base'  personneffasTreguest^dl^^ 

two  '  8.  hour  work  days  .The  .f 6rma^lrd^t«i^!^r-dai^^^ism,ciai^.iialiL&-Jbe: 
coordinated- with  :TPii  <Seq:.:lfpr  ;ld>..j;;parar'd,l).v( 

<WvXwav/>>XvXv^X,XvXvX‘Xv/Xv^X^/m*X,XvXW*X,Wv/Xv/XvIw^ 


p^>'7  ahdT^^s|tn;::-^espiratioh;^(X^|i^||^^i^|^|e^^|gi^d<ihtractor 
bhall  install  the'  required  equipment -/to;  assure  ^adequate -'air'  flow  and 
facuuik  f  ori|the;|l)xdf 

firing, :  transformers ,  electric  .motor  wittiblowerp:  VPVC  piping'  'for  air 
flow,  f  drain  •  pipe,  extraction  pipe,  .  to* Orient  •!  distribution/  -...v apor 
monitoring  points,  housing  for  blower  r-  ;  and  "a  three  yard  front-end 

loader,  :  contractor  shall  prpvide'h-  small'tei^bfary^nd'-'portable  shelter 

fhot :  to  'exceed.  :6;@x/  -8  if :x:id:hill|tg^hgf; ss^t&illilb^^ 

|?ojiponents,f->,::'Ail  elec^icalifwii‘ih9'-;^^<:donfo^^^  ibase^ielectrical 
pOdes »' '  T  >?■  Reiter  :;  tcf  £-lroUse '•; blower  arast  ,r;colbr-5rand 

fentilation  codes-  All  -  equipment  except  the^£ront~end:'loaderis  shall 

become  the  property  of  Beale  AFB ... .- ,. ' 


fa jor  maintenance,  repairs/  or  adjustments;.."b'cv the;, treatability^tudy 
fystemf  fori:::a;i;:ldnegYearif:;;;^ricdvgg||C^rate}iiand:^ign|f^^ip^f^|||ind 
ly^coarbonflcdhcei^ratf  0ns^nlKPISMISilB^3llSW®pBi;iiybhitbring 

points  (VMPs)^ai^fyvthre^mbh^s^Ba|^tfoc^^^^^^P^^sai3|jpi^B^^|tlie 
Off-gas  shall'  conform  to  local'  and  state 're^u£resients'#!llsing--ifefield 
screening '. . 

pile  to  determine  hydrocarbon  breakthrough . .. - . . . . . . . . . . 

€,  in-fiitu  Respiration '  Test,  v  'contractor  ~  shall  "perf<^1^he 
1SB  test 'at  the  end' of  each  six.  months- of ''oontinuousioperat  ion  toff  the 

Kx^iwSwiSSw^WTOSX'Sviw 


system'  -total  of '  2  tests )  |||| 

Reporting*  ~  Contractor '  she'll  "'prepare”  quar^^^^ 

Retorts"-' (e  maxr  of  4  reports  with  15  pages  'max  each  report)  presenting 
l^e  results  of  ,  the  monitoring,  indicating  the  .  -amount  of  hydrocarbons 
jffoich  have  J^en  biodegraded  and  volatilized  to 'date*.  JH^t&ejtres^^ 
any  1SR  tests  performed  (Sequence  16,  para , 6*  1)>. 

|U4'  "  Rite  R2-&20  "  treatability" S taSy2|| 

pifipopractE^f^ 

iccbrclance  with  the  Site  22-A20  Guidance  Manual'' **fcieh  has  been  tleveloped 

h.  Contractor 'shall  perform  '"any '  magor  maintenance^  repairs, 
&rva<iiusttient  to  t&e  Moventing'' system  'ail  site'  '22~^0r  for  'a-' one'  year 

In  ;■ ,th  e  i'jbf f  .-gas  lend  :;,i^ellft^e  slexpppmre^^i^i^i^^^^^g^^^^irpcarfo&n 
boncentrations  in  :the||dff|qap::;ii|a:ll|^^|i^lo^|iM^p|i||ffe;^^y|%n^ 
pate  requirements*  f "'" . ”*  '  “" 

e.  ’ '  cdntra<^or '  sball’  pi^orm^'tine^pi^XtC^llespXratloE^  tisiif 
test  at'  the  end  of  each  six  months  of  continuous  operation  ,of  the 

■  .  .  _»  .  _  ,  .  i  .  *  AA*//fw^,^A'iX'/>>>;Wv!%,:,x,X'}^<-wW!vX<vWXw>/>AvX'XAX»>W/>>>>y/feS>^v;vX 

fcio venting  system:’ (a  total; of  2  -tests) 


E'fS|lf  Contractcr::::;::;shall1i-:;-ppafe!1^ptlfiy-';:Sttpl;:®p5rte:i';:'(a 

aaximuffl' of  4  reports  with,  a  maximum  :of!x3iS;«pages^.each.}i:. presenting'  the 
results  of  the  periodic  '  monitoring/-  indicating  -the  -'.amount  of 
hydrocarbons  which  have  been,  biodegraded  and '  volatilized  to  date,  and 
Peiresults’vof/ehy 


l.||  Groundwater  Monitoring  Flan* 

a.  The  contractor  shall  prepare  a  comprehensive  groundwater 
monitoring  plan  which  consists  of  two  rounds  of  sampling  and  analysis  of 
groundwater  samples  from  existing  base  groundwater  monitoring  wells 
(Sequence  4,  paragraph  6.1).  See  Annex  A,  Table  1  for  required  wells  to 
be  sampled.  The  plan  shall  consist  of  a  Quality  Assurance  Project  Plan 
(QAPP)  and  a  Field  Sampling  Plan  (FSP) .  Prepare  a  comprehensive 
groundwater  monitoring  plan  describing  how  project  activities  shall  be 
accomplished  in  the  format  specified  in  Section  1  of  the  Handbook. 
Include  anticipated  field  work  schedule  for  Round  1  and  Round  2 
sampling.  Include  the  procedures  and  locations.  Collect  and  analyze 
samples  according  to  the  parameters  listed  in  Annex  B,  Tables  1,  2,  and 
3.  Incorporate  the  findings  and  data  in  an  ITIR  (Sequence  3,  paragraph 
6.1). 


bo  Well  Installation.  Drill  and  install  one  groundwater 
monitoring  well  at  IRP  Site  8  adjacent  to  existing  well  8-A-l.  The  well 
shall  be  installed  at  a  sufficient  depth  to  collect  representative 
samples  of  aquifer  quality  and  intercept  contaminants  that  may  be 
floating  or  stratified  in  the  aquifer.  Total  footage  for  this  well 


shall  not  exceed  two  hundred  (200)  linear  feet.  Total  screening  for 
this  well  shall not  exceed  twenty  (20)  feet.  Collect  twe  |||§ 
groundwater  sample*  samples-; — en-o-ea  eh -s ampi ing  -geuBd-r  Analyze  for  tie 
parameters  listed  In  Annex  B.  Include  sampling  results  in  the  same  ITIR 
as  listed  in  paragraph  1.7. a  above. 

c.  well  Drilling.  Drill  the  well  using  air  rotary,  direct 
circulation  technique.  Temporary  casings  and/or  boreholes  shall  be 
sufficiently  large  to  provide  a  minimum  of  3-inch  annular  space  on  all 
sides  of  the  well  casing  and  screen  during  well  completion.  Ensure 
wells  are  installed  straight,  plumb,  and  centered  in  the  borehole. 
Drill  and  describe  the  lithology  of  materials  encountered  as  described 
for  borings  in  the  Handbook.  Avoid  installing  the  well  in  depressions 
or  areas  subject  to  frequent  flooding  and/or  standing  water.  If  the 
well  must  be  installed  in  such  areas,  design  the  well  such  that  standing 
water  does  not  leak  into  the  top  of  the  casing  or  cascade  down  the 
annular  space. 


d.  Well  Casing  Requirements.  Construct  the  well  with  4-inch 
inside  diameter  (I.D.),  Schedule  40,  PVC  casing.  Use  threaded  screw- 
type  joints  only.  Glued  fittings  are  not  permitted.  Flush-thread  all 
connections.  The  well  materials  shall  be  certified  by  the  National 
Sanitation  Foundation  (NSF)  or  the  American  Society  for  Testing  and 
Materials  (ASTM) . 


e.  Well  Screening  Requirements.  Screen  the  well  using  4-inch  I.D. 
wire  wrap  304  stainless  steel  screen  having  up  to  0.010  inch  openings. 
Screen  opening  size  may  be  smaller  based  upon  borehole  geology  or  sieve 
analysis  for  the  aquifer  materials.  The  well  shall  be  screened  across 
the  water  table  into  the  upper  part  of  the  aquifer  (about  20  feet  of 
screen) .  Screen  the  well  so  as  to  collect  floating  contaminants  and  to 
allow  for  all  yearly  fluctuations  of  the  water  table.  Once  the  screen 
is  in  place,  install  the  sand/gravel  pack.  If  the  formation  is 
compatible  with  the  screen  opening  size,  allow  the  formation  to  collapse 
around  the  well  screen.  Supplement  with  washed  and  bagged,  rounded 
silica  sand  or  gravel  with  a  grain  size  distribution  compatible  with 
screen  and  the  formation.  Place  the  pack  from  the  bottom  of  the 
borehole  to  two  (2)  feet  above  the  top  of  the  screen.  The  sand/gravel 
pack  shall  not  extend  into  an  overlying  formation.  Tremie  a  two  (2) 


the  ben tonite  "f orms  a  complete  sea 1 .  premie  grout' wie remainder  of  the 
annulus  to  the  land  surface  with  Type”^*  Portland  cement /bentonite 
slurry.  The  slurry  shall  be  prepared  by  adding  3-5  pounds  of  bentonite 
and  6.5  gallons  of  clean  water  for  each  94  pound  sack  of  Type  I  Portland 
cement.  The  bentonite  used  shall  be  free  of  additives  that  may  affect 
water  quality. 


f.  Well  Completion.  Complete  the  well  using  the  following 
specifications; 


1.  Coordinate  with  the  Base  Point  of  Contact  (POC)  to 
determine  well  completion  (flush  or  projected  above  the  ground  surface) 
requirements. 


(a)  If  well  stick-up  is  of  concern  in  an  area,  complete 
the  well  flush  with  the  land  surface.  Cut  the  casing  two  or  three 
inches  below  land  surface  and  install  a  protective  locking  lid 
consisting  of  a  cast-iron  valve  box  assembly.  Center  the  lid  assembly 
in  a  three  (3)  foot  diameter  concrete  pad  sloped  away  from  the  valve 
box.  Ensure  that  free  drainage  is  maintained  within  the  valve  box. 
Also,  provide  a  screw-type  casing  cap  to  prevent  infiltration  of  surface 
water.  Maintain  a  minimum  of  one  (1)  foot  clearance  between  the  casing 
top  and  the  bottom  of  the  valve  box.  Clearly  mark  the  well  number  on 
the  valve  box  lid  and  well  casing  using  an  impact  labeling  method. 

(b)  If  an  above-ground-surface  completion  is  used,  extend 
the  well  casing  two  or  three  feet  above  land  surface.  Provide  an  end 
plug  or  casing  cap  for  the  well.  Shield  the  extended  casing  with  a 
steel  guard  pipe  (sleeve)  which  is  placed  over  the  casing  and  cap  and 
seated  in  a  two-foot  by  two-foot  by  four-inch  (2*  X  2f  X  4M)  concrete 
surface  pad.  Slope  the  pad  away  from  the  well  sleeve.  Install  a 
lockable  cap  or  lid  on  the  guard  pipe.  Install  three  (3)  three-inch 
(3")  diameter  concrete-filled  steel  guard  posts  if  the  base  POC 
determines  that  the  well  is  in  an  area  which  needs  such  protection.  The 
guard  posts  shall  be  five  (5)  feet  in  total  length  and  installed 
radially  from  each  wellhead.  Recess  the  guard  posts  approximately  two 
(2)  feet  into  the  ground  and  set  in  concrete.  Do  not  install  the  guard 
posts  in  the  concrete  pad  placed  at  the  well  base.  Fill  each  guard  post 
with  concrete.  Clearly  mark  the  well  number  on  the  well  protective 
sleeve  exterior  using  paint  and/or  impact  lettering.  The  base  POC  will 
specify  color  to  blend  with  the  paint  scheme  of  the  base. 

(c)  The  well  shall  be  secured  as  soon  as  possible  after 
drilling.  Provide  corrosion  resistant  locks  for  both  flush  and  above¬ 
ground  well  assemblies.  The  locks  shall  either  have  identical  keys  or 
be  keyed  for  opening  with  one  master  key.  Turn  the  keys  over  to  the 
base  POC  following  completion  of  the  field  effort. 

(d)  Well  Logs.  Prepar  e  "a,  ™  we  I  1~  completion ''"log’  arid 
|^ema£icjldlagramlf-i^ 

descriptions  and  other  information  shall  be  include#' Th  the  well  logs . 

2.  Well  Development. 

(a)  Develop  the  well  as  soon  as  practical  after  well 
completion  and  grout  curing  with  a  submersible  pump,  bailer,  vented 
surge  block,  and/or  airlift  method.  Continue  well  development  until  the 
discharge  water  is  clear  and  free  of  sediment  to  the  fullest  extent 
possible.  Measure  the  rate  of  water  production,  pH,  specific 
conductance,  and  water  temperature  during  well  development  and  include 
this  information  in  the  ITIR  (paragraph  1.7. a). 

(b)  Following  well  development  and  after  water  levels 
have  stabilized,  the  water-yielding  properties  of  each  well  shall  be 
determined.  Each  new  well  shall  be  pumped,  using  a  submersible  pump, 
and  the  discharge  and  drawdown  measured  for  a  period  of  l  to  4  hours. 
Using  the  discharge  and  drawdown  data,  compute  the  specific  capacity. 


(c)  Water  Level  Measurements.  Measure  water  levels  at 
all  test  wells  as  feet  below  the  measuring  point  elevation  (usually  top 
of  casing)  to  the  nearest  0.01  foot.  Report  as  feet  above  mean  sea 
level  (MSL) .  Measure  static  water  levels  in  the  well  prior  to  well 
development  and  before  all  well  purging  preceding  sampling  events. 

(d)  Before  each  water  sampling  event,  measure  water 
levels  at  all  wells  within  an  8-hour  period  for  the  construction  of  a 
base-wide  potentiometric  contour  map.  In  addition,  the  contractor  shall 
record  water  levels  before  well  purging  and  after  sampling  of  each  well. 


l.i  special  Notifications.  Immediately  report  to  the  HSD/YAQ  TPM  or 
his/her  supervisor,  via  telephone,  any  data/results  generated  during 
this  investigation  which  may  indicate  an  imminent  health  risk.  Follow 
the  telephone  notification  with  a  written  notice  within  three  (3)  days 
and  attach  a  copy  of  the  raw  laboratory  data  (e.g.,  chromatograms, 
standards  used  for  calibration,  etc.)  (Sequence  16,  paragraph  6.1). 

1.1  R  k  D  Status  Reports.  Include  all  data  as  required  by  the  IRP 
Handbook,  Section  6.  Tabulated  field  and  laboratory  test  results  and 
QA/QC  data  shall  be  incorporated  into  the  next  monthly  R  &  D  Status 
Report  as  they  become  availableand  forward  to  Air  "Force  Center 
for  Environmental  Excellence  (AFCEE)  *(  Sequence  1,  paragraph . . 

1.1  variations.  The  above  technical  efforts,  which  include  maximum 
requirements,  are  estimates  only.  Should  the  contractor  determine 
technical  efforts,  including  field  work,  require  variation  from  these 
estimates,  the  contractor  shall  obtain  a  written  concurrence  from  the 
contracting  officer's  technical  representative  at  H6D/YAQ  jpfCfeE.  This 
concurrence  is  required  prior  to  proceeding  with  the  variation.  Under 
such  circumstances,  the  ceiling  price  of  this  order  shall  remain 
unchanged.  Should  an  increase  in  the  ceiling  amount  be  necessary, 
contracting  officer  authorization  will  be  required  prior  to  proceeding 
with  the  variation. 


II.  SITE  LOCATION  AND  DATES  S 


Beale  AFB,  CA 

Date  to  be  established 

III.  BASE  SUPPORT 

The  base  will: 

3.1  Provide  IRP  contractor  personnel  with  an  initial  facility  tour 
to  familiarize  them  with  the  facility  and  IRP  sites  covered  under  this 
contract . 


3.2  Locate  underground  utilities  and  issue  digging  or  other 
appropriate  permits  to  the  IRP  contractor  prior  to  the  commencement  of 
digging  or  drilling  operations. 

3.3  Provide  the  following: 


a.  Provide  the  contractor  with  existing  engineering 
plans,  drawings,  diagrams,  aerial  photographs  T'^'digiti  z ed  map  files, 
etc.,  to  facilitate  evaluation  of  IRP  sites  tinder  investigation. 


podes  ,rto,  facilitate  •  -the  -  studieav  at 

i£arke&:  . 

jbT  ™~  Provide"'  ^pi^som^l^to"" 
sites:*;: . .  ~ 


3 . 4  Arrange  for  the  following: 

a.  Personnel  identification  badges,  vehicle  passes,  and/or 
entry  permits. 


b.  A  dedicated  storage  area  (approximately  1000  square  feet) 
for  storing  equipment  and  supplies. 


c.  A  supply  (e.g. ,  fire  hydrant,  stand  pipe,  etc.)  of  large 
quantities  of  potable  water  for  equipment  cleaning,  etc. 


fx¥atabllity  study,  sites  until  Mpremediatim.' systems dismantled . 


e.  A  paved  area  where  drilling  equipment  can  be  cleaned  and 
decontaminated.  A  source  of  potable  water  (i.e.,  ordinary  outdoor  water 
faucet)  and  a  110/115  VAC  electrical  outlet  will  be  available  within  100 
feet  of  the  paved  area  for  steam  cleaner  hook-up.  Drainage  from  this 
paved  area  will  be  through  an  oil /water  separator  to  a  sanitary  sewer. 
It  will  be  the  contractor's  responsibility  to  ensure  that  the  sediment 
trap  and  oil/water  separator  is  kept  clean  of  sediment  from  the  washing 
of  their  vehicles.  The  contractor  will  also  be  responsible  to 


coordinate  with  the  base  the  use  of  any  detergents  that  will  be 
discharged  to  the  sanitary  sewer. 

f.  A  set  of  keys  to  the  locks  on  groundwater  monitoring 

wells. 


IV 0  GOVERNMENT  FURNISHED  PROPERTY S  None 


V.  POINTS  OF  CONTACT  % 


Sal 


Modern  Technologies  Corporation  S.2 

?  assistant W&$M 

ZSyysZyss/-::±<::^ 

Ms:  Shar on:.  $um  Hr abovsky 

pllliilllipp^; 

|pice::;Maii:;1ii~8:a3“8lfilE2lpraiilS 


Base  Point  of  Contact  (POC) 
Mr.  Kirk  Schmalz 
814  CSG/DEV 

Beale  AFB ,  CA  95903-5000 
AV  368-lSiI 
(916)  634-2642 . 


5.3  Base  Point  of  Contact 
Mr.  Thomas  Hultin 
814  CSG/DEV 

Beale  AFB,  CA  95903-5000 
AV  368-2642 
(916)  634-2642 

wMCWCvXv>» 


S.4  pil|l|fl|p?lHfich':RiifCOfR)7 
PJfectmicaX'.Proiect -Manager  (TPM) 

zzr^r" 

&:6Qte,-Ztt7:W: 

82  a 2 40-9 001,  ;ekt  233  " 
I80Q.*B21^4528 


VI .  DELIVERABLES 


6.1  Attachment  1  ©f  the  basic  contrast.  In  addition  to  Sequence 
Numbers  1  and  5  listed  in  Attachment  1  to  the  basic  contract  which  apply  to 
all  orders,  the  Sequence  Numbers  and  dates  listed  below  are  applicable  to 
this  order : 


6.2  Notes 


ieport|:(;10/;copies?^lus^ ll&eibi^ihbilcsbej^ 

^|^:^<^^:^Qtoft6«tJB-:i»to  tJie;':fij>al;vrepoti::;as:  specif  ied:;.^ 

linS  ^ase  POC  with:  an  advance::copy  prior:::to  distributibhl|;|Distribute:;the  reinaining 
copies  as  specified  by  the  TPM.  — — 

b.  Provide  written  notice  with  supporting  documentation  within  three  days  of 
telephone  notification  and  at  the  direction  of  the  TPM.  Assume  a  maximum  of  100 
pages. 

Plil^eyide ;  conf Irmatiom  "notices  within  7  days , 

provide  the  ^arteriy  »bMtoring*:iettet'ripbftTwitli'iji''ia<r<la^'pt'la«pterXy 
monitoring*  Provide  S  copies  and  distribute  as  specified  by  the  TPM. " 


ANNEX  A,  TABLE  1  GROUNDWATER  SAMPLING  WELLS 


SITE 

WELL  NAME 

SITE 

WELL  NAME 

1 

1-C-1 

16 

1 6— C— 1 

1-A-1 

1-C-2 

1-C-3 

18 

CD  00 

rSA 

1  1 
to  -* 

1-C-4 

1-C-5 

19 

19-C-1 

19-C-2 

2 

2-R-1 

2-R-2 

19-C-3 

19-C-4 

2-R-3 

2-R-4 

21 

2 1  — C— 1 

2-A-1 

2-C-1 

23 

23-C-1 

3 

3-A-1 

3-A-2 

BACKGROUND 

BG-C-1 

BG-C-2 

4 

5 


8 

10 

11 

13 


15 


3-A-3 
3-A-4 
3-A-5 

3- C-1 

4- A-1 

5- A-1 

5- C-1 

6- A-1 
6-A-2 
6-C-1 

NEW  WELL,  NAME  8-E-1 

1 0- A-1 

11- A-1 

13-A-1 

1 3-A-2 

13-C-1 

13-C-2 

13-C-3 

13-C-4 

13-C-5 

13-C-6 

15-A-1 
1 5-A-2 
1 5-A-3 
1 5-A-4 


OFFBASE  AMBROSIO  DOMESTIC  WELL 

AMBROSIO  AGRICULTURE  WELL 


Annex  B,  Table  2 A 

Methods  for  2nd  Round  Groundwater  Samples 
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Michael  Phelps,  Project  Hfaflth  and  Safety  Officer 


0v(  vi/i — *- 


Diane  Spencer,  Project  Team  Member 


Date 

0“ ftA* 

Date 


Eric  Storrs,  Alternate  Project  Health  and  Safety  Officer 


jA 

Date 


Reviewed  and  approved  by: 


Richard  Makdisi,  Project  Manager 


Date 


.  to. 


Dennis  Brow^/ 

Office  Health  and  Safety  Representative 
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EMERGENCY  CONTACTS 

In  the  event  of  any  situation  or  unplanned  occurrence  requiring  outside  assistance  or 
support  services,  the  appropriate  contacts)  from  the  list  below  should  be  made.  The 
nearest  public  telephone  to  the  site  can  be  found  at  the  gasoline  service  station  located  at 
the  intersection  of  Warren  Shingle  Blvd.  and  J  Street 


fl 

•  Emergency  Fire/Police  or  Medical 

911 

1 

•  Beale  AFB  Non-emergency  Fire 

(916)  634-8675 

1 

•  Beale  AFB  Non-emergency  Police 

(916)  634-2131 

i 

•  Poison  Control  Center 

(800)  523-2222 

1 

•  Chem-trec 

(800)  424-9300 

1 

1 

•  Beale  AFB  Hospital 

Warren  Shingle  Boulevard 

Beale  AFB 

(916)  634-2992 

1 

Directions  to  emergency  room  nearest  site:  The  emergency  room  at  Beale  AFB 
Hospital  is  located  on  a  cul  de  sac  on  the  north  side  of  Warren  Shingle  Boulevard 
approximately  5  miles  east  of  the  contaminated  soil  treatment  area.  The  location  of  the 
hospital  is  shown  on  Figure  2,  page  4. 

1 

Engineering-Science  Contacts 

i 

Phil  Stores 

Corporate  Health  and  Safety  Manager 

ES  Pasadena,  California 
(818)440-6000 

Richard  Makdisi 

Project  Manager 

ES  Alameda,  California 
(510)  769-0100 

i 

v 

Edward  Grunwald 

Deputy  Corporate  Health  and  Safety 
Manager 

ES  Atlanta,  Georgia 
(404)  325-0770 

Dennis  Brown 

Office  Health  and  Safety 
Representative 

ES  Alameda,  California 
(510)  769-0100 

Client  Contacts 

1 

1 

Ms.  Sheri  Rolfsness 

Base  Point  of  Contact  (POC) 

Beale  AFB 
(916)  634-2642 

Capt.  John  Coho 

Technical  Project  Manager 
(TPM) 

Brooks  Air  Force  Base 
(800)  821-4528 
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ENVIRONMENTAL  RESTORATION  PROJECTS 

AT 


BEALE  AIR  FORCE  BASE 
YUBA  COUNTY,  CALIFORNIA 

HEALTH  AND  SAFETY  PLAN 


1.0  INTRODUCTION 

This  Health  and  Safety  Plan  should  be  used  as  a  guide  to  aid  the  project  manager  in 
making  health  and  safety  decisions  during  field  activities  at  Beale  AFB.  This  Plan 
should  also  be  used  as  a  primary  source  of  information  on  health  and  safety  matters  by  all 
site  personnel.  The  Project  Health  &  Safety  Officer  or  his  designee  will  conduct  a  brief 
"tailgate"  Health  &  Safety  meeting  at  the  site  with  individuals  new  to  the  site,  to 
introduce  them  to  site  specific  Health  &  Safety  concerns.  The  Plan  Acceptance  Form 
(Appendix  A)  will  be  filled  out  by  each  individual  attending  the  tailgate  H&S  meeting. 
In  addition  to  initial  tailgate  Health  and  Safety  meetings,  the  Project  Health  and  Safety 
Officer  or  his  designee  will  conduct  brief  weekly  Health  and  Safety  tailgate  meetings  to 
reaffirm  Health  and  Safety  procedures  to  be  used  during  site  activities. 

Purpose 

The  purpose  of  this  plan  is  to  establish  personnel  protection  standards  and  mandatory 
safety  practices  and  procedures.  This  plan  assigns  responsibilities,  establishes  standard 
operating  procedures,  and  provides  for  contingencies  that  may  arise  during  site  activities. 

Applicability 

The  provisions  of  this  plan  are  mandatory  for  all  on-site  tasks.  All  ES  personnel  shall 
abide  by  this  plan.  The  ES  Project  Manager  shall  provide  copies  of  this  plan  to 
subcontractors  to  ES,  informing  them  of  potential  health  and  safety  risks  associated  with 
this  site.  This  plan  does  not  cover  subcontractors  or  their  employees.  Subcontractors  are 
required  to  prepare  their  own  Health  and  Safety  Plan  in  compliance  with  OSHA  29  CFR 
1910.120  and  any  other  applicable  regulatory  requirements.  Subcontractors  are  required 
to  comply  with  all  regulatory  requirements  and  are  fully  responsible  for  health  and  safety 
of  their  own  employees. 

Site  Description 

The  project  site  is  located  in  Yuba  County  between  the  Bear  and  Yuba  Rivers,  10 
miles  east  of  Marysville,  California.  Beale  Air  Force  Base  is  approximately  40  miles 
north  of  Sacramento  and  130  miles  northeast  of  San  Francisco,  California.  The  base  is 
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comprised  of  approximately  22,944  acres  of  land  in  the  Sacramento  Valley  and  the  lower 
foothills  of  the  Sierra  Nevada  (Figure  1). 

2.0  PROJECT  DESCRIPTION 

The  Beale  Air  Force  Base  Site  Project  is  part  of  the  Air  Force  Installation  Restoration 
Program  (IRP)  for  which  ES  is  under  contract  with  the  Air  Force  Center  for 
Environmental  Excellence  (AFCEE).  This  contract  is  a  multi-task  contract  The  Beale 
AFB  project  described  here  is  work  Order  02,  Modification  02.  Modification  02  consists 
of  two  main  components  or  subprojects:  the  surface  bioventing  treatability  study  and  the 
one  year  operation  of  the  22-A20  site  in- situ  bioventing  project  Figures  2  and  3  show 
22- A20  site  and  the  Beale  area  surface  bioventing  site. 

Surface  Bioventing  Site 

The  current  "soils  holding  area"  at  Beale  AFB  is  the  location  of  the  surface  bioventing 
project  which  entails  preparation  of  an  existing  pad  which  will  be  used  for  the  treatment 
of  TPH  contaminated  soil  by  bioventing  assisted  by  air  supplied  through  a  blower.  The 
pad  preparation,  which  will  be  completed  by  an  ES  selected  subcontractor  based  on  a  bid 
package  prepared  by  ES,  will  focus  primarily  on  sealing  the  concrete  seams,  berming  the 
pad,  preparing  ramps,  etc.  After  pad  preparation,  an  initial  150  cubic  yard  cell  from  the 
holding  area  will  be  laid  out  on  the  new  pad  and  a  pilot  test  on  this  "bioventing  cell"  will 
be  performed  by  ES  to  assure  the  viability  of  the  technology  before  adding  up  to  eight  (8) 
additional  150-cubic  yard  biocells  on  the  pad  for  treatment.  The  vapor  stream  from  the 
blower  will  be  vented  through  a  "clean"  biofilter  to  facilitate  the  biodegradation  of  the 
sorbed  TPH. 

ES  will  be  responsible  for  the  operation  and  maintenance  and  quarterly  testing  and 
assessment  of  the  soil  treatment  pad  for  a  one  year  period.  After  the  completion  of  a  year 
of  monitoring,  ES  will  complete  a  summary  treatability  study  report  to  evaluate  the 
treatment  system  viability. 

22-A20  Site 

Site  22-A20  is  the  location  of  a  bioventing  system  already  designed,  tested  and 
installed  by  ES.  This  system  was  installed  in  August  1992  at  the  location  of  a  former 
underground  fuel  storage  tank  that  had  leaked  substantive  TPH  contamination  into  the 
soil  at  depths  and  locations  which  made  the  full  excavation  of  the  TPH  contaminated  soil 
impractical.  This  modification  02  covers  the  O&M  of  this  bioventing  system  for  a  one 
year  period  and  includes  quarterly  monitoring  to  measure  02,  C02,  VOCs  and  respiration 
in  order  to  assess  the  rate  of  TPH  degradation.  A  final  report  after  a  year  of  monitoring 
will  be  completed. 

Scope  of  Work 

The  modified  delivery  Order  (Order  02/Modification  02)  includes:  1)  the  completion 
of  a  treatability  study  for  a  surface  bioventing  system  to  treat  TPH  contaminated  soil;  and 
2)  one  year  of  operation  and  maintenance  of  the  in  situ  bioventing  system  at  UST  Site  22- 
A20  adjacent  to  Building  2171. 
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Specific  on-site  field  activities  covered  by  this  Health  and  Safety  Plan  include: 

•  150  Cubic  Yard  Pilot  Test 

•  Equipment  installation 

•  In  situ  respiration  test 

•  Training  of  base  personnel  for  Site  22-A20 

•  Operation  and  maintenance  for  Site  22-A20 

•  In  situ  respiration  test  for  Site  22-A20 

3.0  PROJECT  TEAM  ORGANIZATION 

Project  Manager:  Richard  Makdisi 

Principal  Engineer:  Diane  Spencer 

Project  Health  and  Safety  Officer:  Michael  Phelps 
Project  Health  and  Safety  Officer  - 
Alternate:  Eric  Storrs 

Project  Team  Members:  Eric  Storrs,  Fred  Stanin, 

Michael  Phelps,  Henry  Pietropaoli 

Included  in  Appendix  B  is  a  description  of  the  responsibilities  and  work  procedures  of 
each  of  the  project  team  members. 

4.0  SITE-SPECIFIC  EMPLOYEE  TRAINING  AND 
MEDICAL  MONITORING  REQUIREMENTS 

All  project  team  members  and  ES  subcontractors  involved  in  field  operations  must  be 
able  to  provide  documentation  that  they  have  received  OSHA  40-hour  health-and-safety 
training  meeting  the  requirements  of  29  CFR  1910.120,  Paragraph  E.  All  project  team 
members  and  subcontractors  must  have  completed  an  8-hour  refresher  training  course 
during  the  past  12  months  if  the  40-hour  training  course  was  received  prior  to  the  past  12 
months.  In  addition,  site  workers  working  unsupervised  on  site  must  have  received  3 
days  prior  field  experience  in  the  specific  field  operations  performed  under  the  direct 
supervision  of  a  trained  and  experienced  supervisor.  Field  team  members  must  also  have 
completed  a  course  in  emergency  first  aid/CPR  prior  to  coming  on  site. 

In  addition  to  the  above  training  requirements,  the  field  team  leader  must  have 
completed  an  8-hour  Supervisory  training  course  (29  CFR  1910.120). 

All  project  team  members  and  ES  subcontractors  working  on  site  must  be  enrolled  in  a 
medical  monitoring  program,  and  must  have  had  a  medical  monitoring  exam  within  the 
previous  12  months.  A  further  description  of  medical  monitoring  requirements  is 
included  in  Appendix  C. 

5.0  HEALTH  AND  SAFETY  RISK  ANALYSIS 
Introduction 

The  potential  exists  for  chemical  exposure,  occupational  injury  and/or  environmental 
stress  at  the  project  site.  These  hazards  are  covered  in  the  following  sections.  Table  1 
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summarizes  the  soil  profile  of  excavated  soils  contaminated  with  TPH.  This  profile  is 
typical  of  soils  encountered  as  part  of  the  Scope  of  Work.  A  discussion  of  the  properties 
and  potential  health  and  safety  concerns  associated  with  exposure  to  contaminant 
compounds  is  presented  in  Appendix  D.  A  summary  of  the  personal  protective 
equipment  required  to  minimize  chemical  exposure  is  presented  in  the  personal 
protection  section  of  the  text  (Section  6.0).  The  Project  Health  and  Safety  Officer  should 
inform  site  personnel  of  the  hazards  associated  with  these  chemical  compounds  at  the 
tailgate  Health  and  Safety  meeting(s). 

Chemical  Hazards 

Chemical  compounds  have  either  been  identified  in  stockpiled  soils  at  the  project  site 
(those  listed  in  Table  1),  or  may  be  anticipated  to  exist  in  site  soils  on  the  basis  of 
historical  site  research. 

The  properties  and  potential  health  hazards  associated  with  these  contaminants  are 
listed  in  Table  2.  Appendix  D  summarizes  overall  chemical  and  hazards  associated  with 
the  major  groups  of  contaminants. 

The  potential  for  chemical  exposure  may  be  present  during  all  phases  of  site  activity, 
but  might  especially  occur  during  soil  relocation  and  vapor  venting  activities.  A 
summary  of  the  personal  protective  equipment  required  to  minimize  chemical  exposure  is 
presented  in  the  personal  protection  section  of  the  text. 

Safety  Hazards 

Safety  hazards  consist  of  accidents  that  can  occur  during  operation  of  heavy 
equipment  (trucks,  loaders,  tractors,  discs,  etc.),  while  installing  pipes  and  instruments, 
loading  and  unloading  the  blower,  handling  of  sharp  tools  (knives,  etc.),  and  other 
accidents  resulting  from  falls.  A  front  loader  will  be  used  to  move  soil  from  the  soil 
holding  pad  to  the  treatment  pad.  A  truck  or  a  front  loader  will  be  used  to  transport  soil 
for  the  biofilter.  A  drilling  rig  or  similar  will  be  used  for  installing  wells  for  the  in  situ 
bioventing  project.  Engineering-Science  personnel  will  not  be  operating  heavy 
equipment  and  specific  directions  to  equipment  operators  will  be  done  by  contractors 
responsible  for  the  equipment  Potential  for  these  types  of  accidents  must  be  minimized 
by  the  use  of  proper  safety  equipment  (hard  hat,  steel-toed  boots,  safety  glasses),  good 
communication  among  all  on-site  personnel,  and  by  being  alert  to  potential  hazards. 

Noise 

The  Project  Health  &  Safety  Officer  and  the  ES  field  supervisor  will  observe  the  on¬ 
site  work  and  determine  if  noise  appears  to  be  excessive.  Should  it  be  determined  that 
excessive  noise  is  being  created  due  to  an  on-site  operation,  a  review  of  the  process  will 
be  undertaken  to  reduce,  if  possible,  ambient  noise  levels.  Earplugs  will  be  available  at 
the  site  at  all  times  for  personnel  protection. 

Heat  Stress 

Depending  on  temperature,  humidity,  wind  speed,  individual  acclimatization,  and  the 
duration  of  site  work  to  be  performed,  monitoring  for  heat  stress  may  be  necessary. 


-7- 


35-34.R1  3/25/93 


TABLE  1 

TPH  CONTAMINATION 
SOIL  HOLDING  PAD,  BEALE  AFB 


Soil  Chemistry  in 


ND -54,000 


ND-310,000 


ND -46300 


ND -94300 


83,000-2,400,000 


ND -780,000 


8,000-250,000 


4,100-6,700,00 


17,000-59,000 


320,000-470,000 


ND— 180,000 


nx. 


140,000-1,000,000 


ND -6,000,000 


1300,000-6,900,000 


170,000  -220,000 


ND -15,000 


37,000-260,000 


3300-26,000 


2300-7300 


nx. 


ND -2,400,000 


36,000-740,000 


nx. 


10 1  ND -7300,00 


94,000-1300,000 


10 1  6300,000-3300,000 


ND- 1,100,000 


ND -22,000 


DJI. 


4300-8300 


17,000-75,000 


ND -53,000 


ND-310,000 


25 1  ND-130aOOO 


25 1  ND- 1300,000 


TPH  Diesel 


£CSI 


5,700 


310300 


ND 


ND 


240,000 


ND 


ND 


BAyi  Xylca  Dmieof 
BdD£ie  (total)  ExcsvstioD 


6,700,000 


59,000 


470,000 


180,000 


ND 


1,000,000 


ND 


6300,000 


6,900,000 


220,000 


ND 


260,000 


14, 


7300 


6300 


77, 000(b) 


2,400,000 


120, 


ND 


57300 


1300,000 


3300,i 


1,100,000 


ND 


ND 


ND 


8300 


75,000 


9,700 


ND 


1300,000 


15300  ND 


94300 1  ND 


ND 

ND 

ND 

63 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 


NA 


NA 


NA 


NA 


NA 


860,000 


83300  1  400,000  [  June  1992 


550  3200  June  1992 


190  June  1992 


ND 

ND 

April  1992 

ND 

ND 

April  1992 

ND 

ND 

June  1992 

ND 

ND 

April  1992 

21 

99 

May  1992 

ND 

ND 

May  1992 

ND 

ND 

May  1992 

1300 

3300 

April  1992 

1300 

1300 

April  1992 

TABLE  1 

TPH  CONTAMINATION 
SOIL  HOLDING  PAD,  BEALE  AFB 


Soil  Chemistry  in 


Xjiotc*.  Dale  of 
(total}  Encavatioa 


2458 


2459 


2471 


2472 


2474 


2475 


2476 


2477 


2489 


2491 


2493 


2496 


2479 


2535 


2536 


2539.1 


25392 


2541 


2548.1 


25482 


2560 


2696 


22-A1 


22-A2 


22— A3 


22-A4 


22-A5 


22-A7 


22-A8 


22-A9 


22-A10 


22-All 


22-A12 


22-A13 


22-A14 


22-A15 


100,000 


14^)00 


374)00 


344)00 


NA 


144M0 


47J 


24,000 


560,000 


ND 

ND 

ND 

140 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

8.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND(c) 

750 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

12 

ND 

120(d) 

ND 

36(d) 

30 

ND 

HESS 

ND 

ND 

ND 

ND 

0.7 

8.5(d) 

ND 

130(d) 

ND 

130 

ND 

IH9 

ND 

160 

ND 

120 

ND 

32(d) 

ND 

7(d) 

ND 

170(d) 

ND 

IB 

ND 

160(d) 

140 

1,500 

ND 

ND 

ND 

ND 

ND 

ND 

April  1992 


April  1992 


April  1992 


April  1992 


April  1992 


M*y  1992 


April  1992 


April  1992 


April  1992 


April  1992 


April  1992 


April  1992 


June  1992 


June  1992 


April  1992 


April  1992 


Oct  1990 


Sept  1990 


Sept.  1990 


Sept.  1990 


Oct.  1990 


Sept.  1990 


Oct.  1990 


Oct  1990 


Sept.  1990 


Sept.  1990 


Sept.  1990 


Oct  1990 


Oct  1990 


Oct  1990 


Oct  1990 


Oct  1990 


Oct  1990 


TABLE  1 

TPH  CONTAMINATION 
SOIL  HOLDING  PAD,  BEALE  AFB 


Soil  Chemistry  in  fig 

Ag 

mi; 

lili:::  j 

Collected 

IB 

TPH 

418.1 

9M 

1 

H 

W^M 

Beazeie 

mm 

XjSeoes 

(total) 

Dale  oT 

Excaotioi 

22-A21 

3 

850,000 

850,000 

NA 

NA 

ND 

MBffl 

ND 

mm 

Oct  1990 

22-A22 

3 

2 

ELS. 

ND 

NA 

NA 

ND 

HESS 

ND 

Oct.  1990 

22-A25 

7 

6 

17,000,000 

NA 

NA 

ND 

46(d) 

ND 

ND 

OcL  1990 

22-B2 

1 

2 

370,000 

370,000 

NA 

NA 

NA 

35(d) 

NA 

NA 

Oct.  1990 

Notes:  _ _ _ 

NA  =  Not  Analyzed  n.a.  =  Not  Applicable 

ND  =  Not  Detected  NR  =  Not  Recorded 

(a)  During  1990,  soil  placed  at  the  soil  holding  area  was  screened  with  a  PID. 

During  1992,  no  such  protocols  are  known  and  therefore  soil  with  ND  values  may  be  included. 

(b)  Motor  oil  with  concentration  of  180  mg/kg  found  in  sample. 

(c)  Detection  Limit  =  100  due  to  dilution  factor. 

(d)  Probable  false  positive  for  toluene  due  to  use  of  tape  for  sealing  sample. 

(e)  Single  excavation  for  22— A15  and  22- A16. _ 
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TABLE  2 

ENVIRONMENTAL  RESTORATION  PROJECTS 
TPH  SOIL  TREATMENT 
Beale  Air  Force  Base,  California 


When  the  potential  for  heat  stress  is  present,  such  as  when  temperature  is  greater  than 
80  degrees  and  weather  is  sunny,  or  if  personnel  are  required  to  go  to  Level  C,  field 
crews  need  to  be  especially  vigilant  to  monitor  for  the  symptoms.  The  Project  Health  & 
Safety  Officer  will  monitor  the  field  crew  for  heat  stress  symptoms  and  take  appropriate 
action  as  described  in  Appendix  E. 

The  ES  field  crew  will  bring  an  adequate  supply  of  potable  water  to  the  site  to  help 
insure  replacement  of  fluid  lost  through  sweating  and  evaporation.  In  addition  to  water, 
other  applicable  liquids  may  be  provided  for  salt  and  mineral  replacement.  It  is 
important  that  water  intake  during  a  work  period  is  sufficient  to  prevent  dehydration. 

Workers  exposed  to  heat  should  be  encouraged  to  salt  their  food  abundantly.  Large 
amounts  of  salt  may  be  lost  in  the  sweat,  particularly  by  the  individual  not  acclimatized 
to  heat;  this  loss  must  be  replaced  daily  to  prevent  illness  (heat  cramps)  due  to  salt 
deficiency.  A  table  describing  heat  stress  symptoms,  prevention,  and  treatment  is 
included  in  Appendix  E.  ES  employees  on  site  will  be  especially  careful  to  avoid 
succumbing  to  heat  stress  by  maintaining  a  flexible  work  schedule,  resting  whenever 
necessary,  wearing  light  colored  clothes  and  a  hat,  and  avoiding  alcohol.  These 
considerations  are  especially  important  given  that  employees  on  the  site  may  not  be 
acclimatized  to  heat. 

Contingency  and  Spill  Plan 

All  personnel  going  on-site  must  be  thoroughly  briefed  on  anticipated  hazards,  safety 
practices,  personal  protective  equipment  use,  emergency  procedures,  and  chemical/ 
personal  injury  incidence  reporting.  A  discussion  of  these  contingencies  and  general 
health  and  safety  procedures  is  included  in  Appendix  F.  Should  an  emergency  situation 
arise  as  a  result  of  a  significant  release  of  a  petroleum  hydrocarbon  material,  the  Beale 
AFB  Spill  Prevention  and  Response  Program  (Appendix  G)  will  be  initiated.  Attachment 
4  of  the  Spill  Prevention  and  Response  Program  specifies  procedures  to  be  used  for 
individuals  discovering  a  spill. 

6.0  LEVELS  OF  PERSONAL  PROTECTION  REQUIRED  FOR 
SITE  ACTIVITIES 

Personal  protective  equipment  that  will  be  required  on-site  is  divided  into  respiratory 
and  dermal  protection.  The  assigned  protective  levels  are  either  C  or  D  for  respiratory 
and  dermal  protection  depending  on  field  conditions.  The  Project  Health  &  Safety 
Officer  will  be  responsible  for  setting  protection  levels  for  on-site  work. 

Dermal  Protection 

Personal  Protective  Equipment 

Dermal  protection  for  Level  D  includes:  chemical-resistant  (i.e.,  Nitrile)  gloves, 
standard  work  clothes  or  Tyvek  suits,  safety  glasses,  hard  hat  and  steel-toed/shanked 
boots.  Steel-toed  rubber  boots  and  Saranex  coveralls  should  be  worn  if  bodily  contact 
with  wet  contaminated  soils  or  groundwater  appears  likely.  Hardhats  must  be  worn  when 
working  around  heavy  equipment.  In  addition,  traffic  vests  will  be  worn  by  personnel 
when  working  near  streets. 
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Dermal  protection  for  Level  C  includes  the  following  items  to  supplement  Level  D 
protection:  Impermeable  (e.g.,  Saranex)  suits,  disposable  inner  and  taped  impermeable 
outer  gloves. 

Dermal  Protection  Criteria 

Dermal  protection  levels  will  be  chosen  based  on  field  activities  performed.  For  field 
activities  that  do  not  involve  direct  contact  with  contaminated  soil  or  groundwater  Level 
D  protection  will  be  used.  If  activities  involve  risk  of  direct  contact  with  contaminated 
material,  then  Level  C  protection  will  be  used.  Level  C  dermal  protection  must  be  used  if 
Level  B  respiratory  protection  is  used. 

Respiratory  Protection 

Personal  Protective  Equipment 

Level  D  Operations  Requirements.  No  respiratory  protection. 

Level  C  Operations  Requirements.  Full  facepiece  air  purifying  respirator  (APR) 
equipped  with  organic  vapor  cartridges  (NIOSH  approved). 

Level  B  Operations  Requirements.  This  level  of  respiratory  protection  is  required  for 
atmospheres  with:  1)  concentrations  of  known  substances  greater  than  protective  factors 
associated  with  full  facepiece  air  purifying  respirators,  2)  concentrations  of  known 
substances  exceeding  40  percent  of  the  substance  IDLH  level,  or  3)  less  than  19.5  percent 
oxygen.  Respiratory  protection  requirements  are: 

•  Pressure-demand  full  facepiece,  self-contained  breathing  apparatus  (SCBA)  or 
pressure-demand  supplied  air  respirator  with  escape  SCBA  (NIOSH  approved). 

•  Note:  Level  B  operations  require  approval  from  ES  Corporate  Health  and 
Safety. 

Respiratory  Protection  Criteria 

Potential  contaminants  in  soil  on  site  are  listed  in  Table  1,  along  with  relevant 
personal  exposure  limits  and  warning  properties.  Exposures  are  most  likely  to  occur 
during  the  movement  and  placement  of  soils  on  the  treatment  pad,  during  O&M 
activities,  and  during  soil  sampling.  Decisions  on  appropriate  respiratory  protection  will 
be  based  on  air  monitoring  of  worker  breathing  zones  using  a  photoionization  detector 
(PID)  and  chemical-specific  colorimetric  tubes  as  described  below.  In  most  cases,  worst- 
case  air  monitoring  of  the  source  (e.g.,  contaminated  soil)  should  be  conducted  to 
determine  the  presence  of  any  contaminants.  If  air  contaminants  are  detected,  samples 
must  be  taken  in  the  breathing  zone  to  determine  whether  exposure  levels  exceed 
PELs/TLVs  and  therefore  require  use  of  a  respirator.  All  air  sampling  results  will  be 
recorded  on  Air  Monitoring  Forms  (Appendix  A). 

Selection  of  respiratory  protection  will  be  based  on  the  following  criteria.  Table  3 
summarizes  these  criteria  which  should  be  utilized  based  on  contaminants  expected  at  the 
various  subsites. 
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TABLE  3 


RESPIRATORY  PROTECTION  CRITERIA 
BEALE  AFB,CA. 

Notes:  a)  In  addition  to  using  the  criteria  below,  a  safe,  upwind  location  should  be 

identified  or  the  area  should  be  ventilated  in  an  attempt  to  reduce  PED 
readings  in  the  breathing  zone. 

b)  Criteria  must  be  followed  in  order,  i.e.  Criteria  1  must  be  satisfied  before 
using  Criteria  2. 

Criteria  1:  PID  >  1  ppm  for  one  minute  period 

Sample  with  benzene  detector  tube. 

•  If  benzene  <  1  ppm  and  PID  <  10  ppm,  then  no  protection  is  needed. 

•  If  benzene  >  1  ppm  and  no  safe,  upwind  location  can  be  identified,  cease  work*. 
Criteria  2:  PID  >  10  ppm  for  one  minute  period 

Because  this  table  represents  a  general  guidance  for  contaminants  that  have  previously 
been  detected  at  the  site,  it  is  recommended  that  APR  with  organic  vapor  cartridges 
(Level  C)  be  used  if  PID  >  10  ppm  and  no  safe  upwind  location  can  be  identified. 

Criteria  3:  PID  >  50  ppm  for  one  minute  period 

APR  should  already  be  in  use  based  on  Criteria  2. 

•  If  ethylbenzene  >100  ppm  and  no  safe,  upwind  location  can  be  identified,  cease 
work*. 

•  If  toluene  >  50  ppm  OR  xylenes  >  100  ppm  OR  gasoline  >  300  ppm,  APR  with 
organic  vapor  cartridges  is  required  to  continue  work. 

Criteria  4:  PID  >  800  ppm  (40%  of  IDLH  for  benzene,  ethylbenzene,  and 
toluene) 

Cease  work*. 

*  Corporate  approval  is  required  before  work  may  continue  using  Level  B  (SCBA). 

7.0  HEALTH  AND  SAFETY  EQUIPMENT 

The  on-site  field  team  will  have  the  following  health  and  safety  equipment  readily 
available,  as  necessary,  whenever  conducting  site  activities: 

•  Copy  of  the  Health  and  Safety  Plan 

•  First-aid  kit 

•  Eyewash  bottle 

•  Duct  tape 

•  Paper  towels 
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•  Fire  blanket 

•  Fire  extinguisher 

•  Plastic  garbage  bags 

0 

•  Insulated  water  cooler  filled  with  appropriate  liquids 

•  Photovac  TIP  or  OVM  Model  580A  or  Photovac  Microtip 

•  Sensidyne  gas  pump  with  benzene,  toluene,  ethylbenzene,  xylene,  and  gasoline 
colorimetric  tubes 

•  LEL  meter 

•  Respirator  with  organic  vapor  cartridges 

•  Tyvek/Saranex  suit 

•  Chemical  gloves 

•  Earplugs 

8.0  AIR  MONITORING 

Air  monitoring  will  be  performed  to  evaluate  potential  explosive  conditions  and 
personal  exposure  to  hazardous  substances  at  the  site  during  field  activities.  Air 
monitoring  results  will  be  documented  on  the  form  provided  in  Appendix  A;  these  results 
will  be  placed  in  the  Health  and  Safety  office  plan  file.  Decisions  concerning  respirator 
use  will  be  based  upon  the  air  monitoring  results.  The  following  instruments  and 
monitoring  will  be  conducted  when  appropriate: 


Type  of 
Equipment 

Minimum 

Calibration 

Frequency 

Parameters) 
to  be  Measured 

Minimum 

Sampling 

Frequency 

Sampling 

Locations 

Photoionization 
detector  (PID) 

Daily 

Total  organic  vapor 

Hourly 

Soil  holding  piles, 
treatment  piles, 
and  at  in  situ 
extraction  or  vent 
wells 

Sensidyne  gas  Does 

pump  with  not 

appropriate  apply 

colorimetric  tubes 

Specific  organics 
(e.g.  gasoline, 
benzene,  toluene, 
xylene) 

As 

needed 

Soil  holding  piles, 
treatment  piles, 
and  at  in  situ 
extraction  or  vent 
wells 

LEL  meter 

Each 

use 

Oxygen  deficiency 
and  flammable  or 
explosive  atmosphere 

As 

needed 

Soil  holding  piles 
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The  photoionization  detector  (PID)  will  be  calibrated  with  100  ppm  isobutylene  (span 
gas)  and  the  surrounding  air  once  per  day.  The  calibration  will  be  checked  at  the  end  of 
each  day  by  taking  a  PID  reading  of  the  span  gas.  The  LEL  meter  will  be  calibrated  to 
either  2.5%  natural  gas  in  air  or  a  40%  hexane  gas  in  air  mixture. 

9.0  PERSONAL  AIR  SAMPLING 

Personal  air  sampling  will  be  performed  using  full-shift  personal  sampling  pump 
samples  on  ES  employees  involved  in  operations  utilizing  Level  C  or  Level  B  respiratory 
protection.  At  least  one  full-shift  sample  will  be  acquired  during  the  course  of  each 
Level  C  or  Level  B  operation,  and  will  be  collected  at  the  breathing  zone  of  the  ES 
employee  subject  to  the  highest  potential  concentrations  of  contaminants. 

Collected  personal  air  samples  will  be  analyzed  for  all  contaminants  that  potentially 
occur  at  the  specific  contaminated  area.  Each  personal  air  sample  will  be  collected 
utilizing  a  personal  sampling  pump  with  the  appropriate  sorbant/cartridge  for  the 
analytical  methods.  Calibration  of  die  sampling  pump  will  be  performed  prior  to  and 
immediately  after  completion  of  each  sample.  Samples  will  be  submitted  under  chain-of- 
custody  protocols  to  an  AIHA-certified  Industrial  Hygiene  Laboratory.  Analyses  will  be 
performed  as  described  in  the  NIOSH  Manual  of  Analytical  Methods.  Sampling 
procedures  and  required  parameters  will  be  documented  by  completing  personal  air 
sample  data  forms  (Appendix  A).  Particular  care  should  be  taken  to  record  start/stop 
times,  sample  numbers,  flow  rates,  and  pump  numbers.  A  field  blank  for  each  analytical 
method  will  be  submitted  and  analyzed.  A  field  blank  will  be  collected  for  each  day  of 
sampling,  and  will  consist  of  a  sorbant/cartridge  opened  momentarily  then  sealed  on-site. 
Blank  samples  will  be  identified  only  in  the  field  logbook,  and  will  be  assigned  sample 
numbers  and  recorded  on  personal  air  sample  data  forms  that  are  submitted  to  the 
laboratory  so  as  to  conceal  their  nature. 

10.0  SITE  CONTROL  MEASURES 

Site  control  measures  will  be  followed  in  order  to  minimize  potential  contamination  of 
workers,  protect  the  public  from  potential  site  hazards,  and  control  access  to  the  sites. 
Site  control  involves  the  physical  arrangement  and  control  of  the  operation  zones  and  the 
methods  for  removing  contaminants  from  workers  and  equipment. 

Control  boundaries  at  the  site  will  be  established  with  "caution  tape",  pylons,  or  other 
measures  as  necessary.  Should  chemical  exposure  through  the  respiratory  pathway 
exceed  the  levels  established  in  this  plan,  work  will  cease  and  the  site  will  be  cleared  of 
personnel  and  bystanders  until  the  potential  exposure  hazard  is  under  control.  The  Site 
Health  and  Safety  Officer  will  implement  boundary  control  and  site  containment 
measures  if  necessary.  The  Site  Health  and  Safety  Officer  will  also  designate  places  of 
refuge  and  safe  distances  to  be  used  in  the  event  of  an  emergency.  These  areas  will  be 
located  upwind  of  the  project  site. 

Specific  site-control  procedures  at  this  site  will  include  establishment  of  site  work 
zones  whenever  employees  are  wearing  respiratory  protection.  Unauthorized  personnel 
will  be  restricted  from  entering  the  immediate  work  area. 
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11.0  DECONTAMINATION  PROCEDURES 

Minimum  decontamination  procedures  are  anticipated  for  most  work  after  review  of 
existing  information  about  the  site.  Whenever  possible,  disposable  outer  wear  (e.g. 
gloves  and  suit)  should  be  utilized  for  soil  sampling/excavation  procedures.  Soiled  re¬ 
usable  outerwear  (e.g.  boots)  should  be  washed  with  an  Alconox  solution  and  rinsed  with 
water.  Respirators  should  be  washed  with  respirator  cleaning  solution. 
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APPENDIX  A 
FORMS 


PROJECT  HEALTH  AND  SAFETY 
PLAN  ACCEPTANCE  FORM 


PROJECT  HEALTH  AND  SAFETY  PLAN 
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Return  to:  Dennis  J.  Brown 

Facility  Health  and  Safety  Representative 
Engineering-Science,  Inc.,  Alameda 


RESPIRATOR  USAGE  LOG 


RESPIRATOR  USAGE  LOG 


BEALE  AIR  FORCE  BASE 
YUBA  COUNTY,  CALIFORNIA 


Cleaned  and 

Cartridges 

Total 

Inspected 

Changed 

Hours 

Date 

Before  Use 

Before  Use 

on 

Emplovee  Name 

Emp.  # 

of  Use 

(Initials') 

(Yes.  No.  N/A'I 

Cartridge 

Project  Health  and  Safety  Officer  or  Date 

ES  Project  Manager 

Return  to  Office  Health  and  Safety  Representative  at  the  completion  of  field  activities. 
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AIR  MONITORING  SHEET 


AIR  MONITORING  DATA 


SUBMIT  COPIES  OF  THIS  FORM  TO  THE  HEALTH  &  SAFETY  OFFICE  AND  THE  PROJECT  FILE 


05/21/91 

601-44.wk1/aJI 


ACCIDENT  REPORT  FORM 


ACCIDENT  REPORT  FORM 

Page  1  of  2 


BEALE  AIR  FORCE  BASE 
YUBA  COUNTY,  CALIFORNIA 

EMPLOYER 

1.  Name: _ _ _ 

2.  Mail  Address _ 

(No.  and  Street)  (City  or  Town)  (State  and  Zip) 

3.  Location,  if  different  from  mail  address: 


INJURED  OR  ILL  EMPLOYEE 

4.  Name:  _  Social  Security  #: _ 

(first)  (middle)  (last) 

5.  Home  Address: _ 

(No.  and  Street)  (City  or  Town)  (State  and  Zip) 

6.  Age: _  7.  Sex:  Male  (  )  Female  (  ) 

8.  Occupation: _ 

(Specific  job  title,  nfii  the  specific  activity  employee  was  performing  at  time  of  injury) 

9.  Department:  _ 

(Enter  name  of  department  in  which  injured  person  is  employed,  even  though  they 
may  have  been  temporarily  working  in  another  department  at  the  time  of  injury) 

THE  ACCIDENT  OR  EXPOSURE  TO  OCCUPATIONAL  ILLNESS 

10.  Place  of  accident  or  exposure: _ 

(No.  and  street)  (City)  (State  and  Zip) 

11.  Was  place  of  accident  or  exposure  on  employer's  premises?  Yes  (  )  No(  ) 

12.  What  was  the  employee  doing  when  injured?  (Be  specific  -  was  employee  using  tools  or  equipment  or 

handling  material?) _ 
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ACCIDENT  REPORT  FORM 
Page  2  of  2 


13.  How  did  the  accident  occur?  (Describe  fully  the  events  that  resulted  in  the  injury  or  occupational  illness. 
Tell  what  happened  and  how.  Name  objects  and  substances  involved.  Give  details  on  all  factors  that 
led  to  accident.  Use  separate  sheet  for  additional  space.) _ 


14.  Time  of  accident: 

15.  ES  witnesses) 


to  accident 

(Name) 

(Affiliation) 

(Phone  No.) 

(Name) 

(Affiliation) 

(Phone  No.) 

(Name)  (Affiliation)  (Phone  No.) 


OCCUPATIONAL  INJURY  OR  OCCUPATIONAL  ILLNESS 

16.  Describe  injury  or  illness  in  detail;  indicate  part  of  body  affected:. 


17.  Name  the  object  or  substance  that  directly  injured  the  employee.  (For  example,  object  that  struck 
employee;  the  vapor  or  poison  inhaled  or  swallowed;  the  chemical  or  radiation  that  irritated  the  skin;  or 
in  cases  of  strains,  hernias,  etc.,  the  object  the  employee  was  lifting,  pulling,  etc.) _ 


18.  Date  of  injury  or  initial  diagnosis  of  occupational  illness: _ 

19.  Did  the  accident  result  in  employee  fatality?  Yes  (  )  No  (  ) 

20.  Name  and  address  of  physician: _ 


21.  If  hospitalized,  name  and  address  of  hospital: 


Date  of  report: _  Prepared  by: 

Official  position: _ 


35-34.R0  3/1/93 


APPENDIX  B 

PROJECT  TEAM  RESPONSIBILITIES 
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PROJECT  TEAM  RESPONSIBILITIES 


PROJECT  MANAGER 

The  project  manager  shall  direct  the  on-site  investigation  and  operation  efforts.  The 
project  manager  has  the  primary  responsibility  for: 

•  Assuring  that  appropriate  personnel  protective  equipment  is  available  and  is 
properly  utilized  by  all  on-site  ES  personnel.  The  project  manager  shall  also  advise 
subcontractors  as  to  the  necessity  and  appropriateness  of  personal  protective 
equipment  and  may,  if  the  situation  requires,  remove  subcontractors  from  the  job 
for  practicing  unsafe  procedures; 

•  Assuring  that  personnel  are  aware  of  the  provisions  of  this  plan  and  are  instructed 
in  the  work  practices  necessary  to  ensure  safety  and  the  procedures  for  dealing  with 
emergencies; 

•  Consulting  with  the  health  and  safety  coordinator, 

•  Assuring  that  personnel  are  aware  of  potential  hazards  associated  with  site 
operations; 

•  Monitoring  the  safety  performance  of  all  personnel  to  ensure  that  the  required  work 
practices  are  employed; 

•  Correcting  any  work  practices  or  conditions  that  may  result  in  injury  or  exposure  to 
hazardous  substances; 

•  Preparing  accident/incident  reports  (see  Appendix  A);  and 

•  Assuring  the  completion  of  the  Plan  Acceptance  Form  (see  Appendix  A)  by  all 
personnel  prior  to  their  going  on  site,  and  ensuring  that  they  understand  the 
provisions  of  the  form. 

PROJECT  HEALTH  AND  SAFETY  OFFICER 

Unless  the  project  is  designated  by  the  ES  Project  Manager  to  be  hazardous  enough  to 
require  a  professional  safety  person,  the  Project  Health  and  Safety  Officer  will  be  a 
member  of  the  assigned  project  team  who  is  responsible  for  site  safety.  The 
responsibilities  of  the  health  and  safety  officer  will  be: 

•  Establishing  and  directing  the  safety  program; 
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•  Conducting  a  tailgate  Health  &  Safety  meeting  with  all  persons  new  to  the  site; 

•  Advising  and  consulting  with  the  site  manager  on  all  matters  related  to  the  health 
and  safety  of  those  involved  in  site  operations; 

•  Directly  supervising,  in  the  field,  the  health  and  safety  aspects  of  response 
activities  when  necessary;  and 

•  Carrying  a  list  of  emergency  contacts  on  person. 

PROJECT  PERSONNEL 

Project  personnel  involved  in  field  investigations  and  operations  are  responsible  for: 

•  Taking  all  possible  precautions  to  prevent  injury  to  themselves  and  to  other 
employees; 

•  Implementing  the  Site  Safety  Plan  and  reporting  to  the  project  manager,  site 
manager,  or  safety  officer  any  deviations  from  the  anticipated  conditions  described 
in  the  plan;  and 

•  Performing  only  those  tasks  which  they  believe  they  can  do  safely,  and 
immediately  reporting  any  accidents  or  unsafe  conditions  to  the  project  manager, 
on-site  supervisor,  or  safety  officer. 
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APPENDIX  C 

TRAINING  AND  MEDICAL  MONITORING 


APPENDIX  C 


TRAINING  AND  MEDICAL  MONITORING 


The  ES  employees  that  will  be  involved  in  site  activities  are  enrolled  in  a  medical 
surveillance  program.  This  program  requires  the  employees  to  receive  a  baseline 
physical  and  yearly  check-up  exams.  The  tests  performed  during  the  annual  exam  follow 
this  section.  Additional  medical  monitoring  will  be  included  whenever  necessary.  In  the 
event  that  an  employee  is  exposed  to  adverse  levels  of  contaminants  during  site  work,  the 
employee  will  be  examined  in  order  to  evaluate  and  treat  potential  health  problems 
resulting  from  the  exposure. 

ES  employees  involved  in  field  work  have  received  40  hours  of  health  and  safety 
training  meeting  the  requirements  of  29  CFR  1910.120,  Paragraph  E.  ES  employees  who 
may  need  to  wear  respirators  during  site  activities  will  receive  instructions, 
demonstration  and  practice  on  how  the  respirator  should  be  worn,  how  to  adjust  it,  and 
how  to  determine  if  the  respirator  fits  properly  (29  CFR  1910.134).  Health  and  safety 
personnel  working  at  the  site  will  be  familiar  with  the  operation,  calibration,  and 
limitations  of  all  field  monitoring  equipment. 
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ANNUAL  MEDICAL  EXAMINATION 


Each  ES  employee's  annual  medical  examination  will  involve  compiling  an  interval 
medical  history  and  undergoing  a  thorough  medical  examination  as  outlined  below. 

INTERVAL  MEDICAL  HISTORY 

An  interval  medical  history  will  be  provided  focusing  on  changes  in  health  status, 
illnesses,  and  possible  work-related  symptoms.  The  worker  will  provide  the  examining 
physician  with  information  about  the  worker's  interval  exposure  history,  including 
exposure  monitoring  results  (if  performed). 

PHYSICAL  EXAMINATION 

The  medical  examination  will  include  the  following: 

•  Height,  weight,  temperature,  pulse,  respiration,  and  blood  pressure. 

•  Head,  nose,  throat. 

•  Vision  tests  that  measure  refraction,  depth  perception,  and  color  vision. 

•  Chest  (heart  and  lungs). 

•  Peripheral  vascular  system. 

•  Abdomen  and  rectum  (including  hernia  exam). 

•  Spine  and  other  components  of  the  musculoskeletal  system. 

•  Genitourinary  system. 

•  Skin. 

•  Nervous  system. 

•  Blood  test. 

•  Urine  test. 

ADDITIONAL  TESTS 

Additional  medical  testing  may  be  performed,  depending  on  available  exposure 
information,  medical  history,  and  examination  results.  Testing  should  be  specific  for  the 
possible  medical  effects  of  the  worker's  exposure.  Multiple  testing  for  a  large  range  of 
potential  exposures  is  not  always  useful:  it  may  involve  invasive  procedures  (e.g.,  tissue 
biopsy),  be  expensive,  and  produce  false-positive  results. 
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Pulmonary  Function 

A  pulmonary  function  test  should  be  administered  if  the  individual  uses  a  respirator, 
has  been  or  may  be  exposed  to  irritating  or  toxic  substances,  or  if  the  individual  has 
breathing  difficulties,  especially  when  wearing  a  respirator. 

Audiometric  Tests 

Annual  retests  are  required  for  personnel  subject  to  high  noise  exposures  (an  8-hour, 
time-weighted  average  of  85  dBA  or  more),  those  required  to  wear  hearing  protection,  or 
as  otherwise  indicated. 

Electrocardiogram 

An  electrocardiogram  (EKG)  will  be  performed  annually  for  those  over  40  years  of 
age,  and  every  three  years  for  all  others.  The  EKG  will  be  the  standard  12-lead  resting 
type. 

Chest  X-Rays 

Chest  x-rays  will  be  performed  when  clinically  indicated  or  every  three  years.  The 
x-ray  should  be  at  least  14  by  17-inch  P-A  (posterior/anterior). 

Blood  and  Urine  Test 

The  blood  and  urine  tests  frequently  performed  by  occupational  physicians  include: 
Blood  Test 

•  Complete  blood  count  with  differential  and  platelet  evaluation 

•  White  cell  count 

•  Red  cell  count 

•  Hemoglobin 

•  Hematocrit 

•  Reticulocyte  count 

•  Total  protein 

•  Albumin 

•  Globulin 

•  Total  bilirubin 

•  Alkaline  phosphatase 

•  Gamma  glutamyl  transpeptidase  (GGTP) 

•  Lactic  dehydrogenase  (LDH) 

•  Serum  glutumigoxaloacetic  transaminase  (SGOT) 

•  Serum  glutamic-pyruvic  transaminase  (SGPT) 

•  Blood  urea  nitrogen  (BUN) 
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•  Creatinine 

•  Uric  Acid 
Urinalysis 

•  Color 

•  Specific  gravity 

•  pH 

•  Qualitative  glucose 

•  Protein 

•  Bile 

•  Acetone 

•  Microscopic  examination  of  centrifuged  sediments 
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APPENDIX  D 
CHEMICAL  HAZARDS 


PETROLEUM  HYDROCARBONS 


Petroleum  hydrocarbons  are  family  of  petroleum  based  compounds  consisting  of 
carbon  and  hydrogen.  A  wide  variety  of  branched,  straight-chain  and  ringed  structures  is 
possible  given  the  nature  of  the  way  carbon  bonds  to  itself  and  hydrogen.  Petroleum 
hydrocarbons  exist  as  solids,  liquids  and  gases.  Some  common  liquid  petroleum 
hydrocarbons  include:  gasoline,  diesel  fuel,  fuel  oil,  jet  fuel,  and  kerosene.  These  liquids 
are  complex  mixtures  containing  numerous  species  of  hydrocarbon.  The  toxicity  and 
environmental  behavior  of  these  fuel  mixtures,  and  any  additives,  depends  on  the  mixture 
constituents.  Gasoline,  for  instance,  is  a  mixture  containing  approximately  150  different 
hydrocarbon  species,  several  elements  (in  small  concentrations),  and  fuel  additives  such 
as:  ethylene  dibromide,  ethylene  dichloride,  tetramethyl  lead,  and  tetraethyl  lead.  The 
constituent  of  most  concern  in  these  fuels  is  benzene,  a  known  human  carcinogen,  which 
may  consist  of  up  to  5%  of  the  total  volume  in  gasoline.  The  main  routes  of  exposure  to 
petroleum  hydrocarbons  are  inhalation  and  skin  absorption.  Another  major  hazard  to 
consider  in  dealing  with  petroleum  hydrocarbon  fuels  is  fire  and  explosion.  If  gasoline 
vapors  reach  1.4  to  7.6%  in  air,  a  violent  explosion  may  occur  in  the  presence  of  an 
ignition  source.  Acute  exposure  to  petroleum  hydrocarbons  primarily  cause  Central 
Nervous  System  (CNS)  effects  such  as:  headache,  dizziness,  weakness  and  loss  of 
coordination,  loss  of  consciousness  and  death.  Chronic  exposure  to  petroleum 
hydrocarbons  may  cause:  skin  drying  and  irritation  upon  repeated  skin  exposure,  cancer, 
peripheral  neuropathy,  and  decreased  immunologic  response.  These  health  effects  are 
highly  dependent  upon  exposure  concentration  and  duration.  Personal  protection  against 
exposure  to  petroleum  hydrocarbons  would  include  primarily  respiratory  and  dermal 
protection.  The  Occupational  Safety  and  Health  Administration  (OSHA)  has  set  limits 
for  exposure  to  many  of  the  constituents  of  petroleum  hydrocarbon  fuels.  Below  is  a 
table  which  describes  the  OSHA  exposure  limits  (PEL’s)  and  ACGIH  (TLV's)  for  some 
petroleum  hydrocarbon  constituents. 


COMPOUND 

ABBREVIATION 

PEL/TLV 

CARC./REP. 

HAZARD 

Gasoline 

— 

300/300 

yes/no 

Benzene 

C6H6 

1.0/10.0 

yes/no 

Toluene 

QHpis 

100/50 

no/no 

Xylene 

C6H5(CH)2 

100/100 

no/no 

Tetraethyl  lead 

TEL 

0.075/0.1 

no/no 

Tetramethyl  lead 

TML 

0.075/0.15 

no/no 

Ethylene  dibromide 

EDB 

20/0.045 

yes/no 

PEL/TLV  expressed  as  parts  per  million  (ppm)  except  for  TEL  and  TML  which  are 
expressed  as  mg/m3 
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APPENDIX  E 
PHYSICAL  HAZARDS 


TABLE E 


HEAT  STRESS  SYMPTOMS,  PREVENTION  &  TREATMENT 


Heatstroke  and  Heat  Hyperpyrexia 

Symptoms 

Heatstroke:  (1)  hot  dry  skin;  red,  mottled,  or  cyanotic;  (2)  high  and  rising  core 
temperature,  40.5oC  or  over;  (3)  brain  disorders;  mental  confusion,  loss  of 
consciousness,  convulsions,  or  coma,  as  core  temperature  continues  to  rise. 

Fatal  if  treatment  delayed 

Heat  Hyperpyrexia:  milder  form;  core  temperature  lower,  less  severe  brain  disorders; 
some  sweating. 

Treatment 

Heatstroke:  immediate  and  rapid  cooling  by  immersion  in  chilled  water  with  massage, 
or  by  wrapping  in  wet  sheet  with  vigorous  fanning  with  cool  dry  air. 

Avoid  overoooling.  Treat  shock  if  present 

Heat  hyperpyrexia:  less  drastic  cooling  required  if  sweating  still  present  and  core 
temperature  <40.5C. 

Prevention 

Medical  screening  of  workers.  Selection  based  on  health  and  physical  fitness. 
Acclimatization  for  8  to  14  days  by  graded  work  and  heat  exposure.  Monitoring 
workers  during  sustained  work  in  severe  heat 

Heat  Syncope 

Symptoms 

Fainting  while  standing  erect  and  immobile  in  heat. 

Treatment 

Remove  to  cooler  area.  Recovery  prompt  and  complete. 

Prevention 

Acclimatization.  Intermittent  activity  to  assist  venous  return  to  heart 

Heat  Exhaustion 

Symptoms 

(1)  Fatigue,  nausea,  headache,  giddiness;  (2)  skin  clammy  and  moist  complexion  pale, 
muddy,  or  with  hectic  flush;  (3)  may  faint  on  standing,  with  rapid  thready  pulse  and  low 
blood  pressure;  (4)  oral  temperature  normal  or  low  but  rectal  temperature  usually 
elevated  (37.5  to  38.5°C).  Water-restriction  type:  urine  volume  small,  highly 
concentrated.  Salt-restriction  type:  urine  less  concentrated,  chlorides  less  than  3  g/liter. 

Treatment 

Remove  to  cooler  environment  Administer  salted  fluids  by  mouth  or  give  intravenous 
infusions  of  normal  saline  (0.9  percent)  if  patient  is  unconscious  or  vomiting.  Keep  at 
rest  until  urine  volume  and  salt  content  indicate  that  salt  and  water  balances  have  been 
restored. 

Prevention 

Acclimatize  workers  using  a  breaking-in  schedule  for  1  or  2  weeks.  Supplement  dietary 
salt  only  during  acclimatization.  Ample  drinking  water  to  be  available  at  all  times  and 
to  be  taken  frequently  during  work  day. 
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APPENDIX  F 


GENERAL  HEALTH  AND  SAFETY  PROCEDURES 

AND 

EMERGENCY  PROCEDURES 


GENERAL  HEALTH  AND  SAFETY  PROCEDURES 

All  personnel  going  on  site  must  be  thoroughly  briefed  on  anticipated  hazards,  safety 
practices,  emergency  procedures,  and  communications,  and  should  be  trained  on 
equipment  to  be  worn. 

The  safety  practices  listed  below  must  be  followed: 

•  All  respirator  users  must  be  medically  cleared. 

•  Any  required  respiratory  protective  devices  and  clothing  must  be  worn  by  all 
personnel  going  into  areas  designated  for  wearing  protective  equipment. 

•  Personnel  must  be  fit-tested  prior  to  use  of  respirators. 

•  No  facial  hair  which  interferes  with  a  satisfactory  fit  of  the  mask-to-face  seal  is 
allowed  on  personnel  who  are  required  to  wear  respirators. 

•  No  contact  lenses  shall  be  worn  on  site. 

•  Contact  with  contaminated  or  suspected  surfaces  should  be  avoided.  Whenever 
possible,  do  not  walk  through  puddles,  leachate,  or  discolored  surfaces;  or  lean,  sit, 
or  place  equipment  on  drums,  containers,  or  soil  suspected  of  being  contaminated. 

•  Eating,  drinking,  chewing  gum  or  tobacco,  smoking,  or  any  practice  that  increases 
the  probability  of  hand-to-mouth  transfer  and  ingestion  of  material  is  prohibited  in 
any  area  designated  as  contaminated. 

•  Personnel  should  practice  unfamiliar  operations  prior  to  doing  the  actual  procedure 
in  the  field. 

•  Field  crew  members  shall  be  familiar  with  the  physical  characteristics  of  the  site, 
including: 

-  wind  direction  in  relation  to  contamination  zones  (wind  indicators  visible  to  all 
on-site  personnel  should  be  provided  to  indicate  possible  routes  of  upwind 
escape); 

-  accessibility  to  associates,  equipment,  and  vehicles; 

-  communications; 
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-  exclusion  zones; 

-  site  access;  and 

-  nearest  water  sources. 

•  Personnel  on  site  must  use  the  buddy  system  (pairs),  when  wearing  respiratory 
protective  equipment.  As  a  minimum,  a  third  person,  suitably  equipped  as  a  safety 
backup,  is  required  during  initial  entries  of  sites  requiring  respiratory  protection. 
Buddies  should  pre-arrange  hand  signals  or  other  means  of  emergency  signaling 
for  communication  in  case  of  lack  of  radios  or  radio  breakdown  (see  the  General 
Emergency  Procedures). 

•  Visual  contact  must  be  maintained  between  pairs  on  site  and  between  site  safety 
personnel.  Entry  team  members  should  remain  close  together  to  assist  each  other 
in  case  of  emergencies. 

•  All  field  crew  members  should  make  use  of  their  senses  to  alert  themselves  to 
potentially  dangerous  situations  which  they  should  avoid,  e.g.,  presence  of  strong 
and  irritating  or  nauseating  odors.  However,  they  should  never  rely  upon  the 
sensory  information  as  the  basis  for  safety  decision-making. 

•  Personnel  and  equipment  in  the  contaminated  area  should  be  kept  to  a  minimum, 
consistent  with  effective  site  operations. 

•  Procedures  for  leaving  a  contaminated  area  must  be  planned  and  implemented  prior 
to  going  on  site  in  accordance  with  the  site  specific  health  and  safety  plan. 

•  Hands  and  face  must  be  thoroughly  washed  upon  leaving  the  work  area. 

•  Whenever  decontamination  procedures  for  outer  garments  are  in  effect,  the  entire 
body  should  be  thoroughly  washed  as  soon  as  possible  after  the  protective  garment 
is  removed. 

•  Medicine  and  alcohol  can  exacerbate  the  effects  from  exposure  to  toxic  chemicals. 
Prescription  drugs  should  not  be  taken  by  personnel  on  response  operations  where 
the  potential  for  absorption,  inhalation,  or  ingestion  of  toxic  substances  exists 
unless  specifically  approved  by  a  qualified  physician.  Alcoholic  beverage  intake 
should  be  avoided  during  response  operations. 

An  on-site  orientation  session  will  be  required  for  all  on-site  personnel  and  will 
include  the  following: 

•  Health  effects  and  hazards  of  the  chemicals  identified  or  suspected  to  be  on  site. 

•  Personal  protection  including: 

-  Use,  care,  and  fitting  of  personal  protection  equipment;  and 

-  Necessity  for  personal  protection,  its  effectiveness,  and  limitations  of 
equipment. 

•  Decontamination  procedures. 
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•  Any  prohibitions  in  areas  and  zones,  including: 

-  Site  layout; 

-  Procedures  for  entry  and  exit  of  areas  and  zones;  and 

-  Standard  safe  work  practices. 

•  Emergency  procedures,  including: 

-  Emergency  contacts; 

-  Instructions  for  implementing  the  emergency  plan;  and 

-  Location  of  emergency  equipment 

Additionally,  routine  health  and  safety  meetings  shall  be  held  at  the  discretion  of  the 
project  manager  or  project  health  and  safety  officer.  As  part  of  the  general  safety  training 
program,  ES  employees  participate  in  Red  Cross  First  Aid  and  CPR  courses  to  more 
effectively  handle  physical  and  medical  emergencies  that  may  arise  in  the  field.  In 
addition,  all  subcontractors  hired  by  ES  are  required  to  have  the  federally  mandated 
40-hour  Hazardous  Waste  Operations  Instruction  as  well  as  a  medical  monitoring 
program. 

EMERGENCY  PROCEDURES 

All  hazardous  waste  site  activities  present  a  degree  of  risk  to  on-site  personnel. 
During  routine  operations,  risk  is  minimized  by  establishing  good  work  practices,  staying 
alert,  and  using  proper  personnel  protective  equipment.  Unpredictable  events  such  as 
physical  injury,  chemical  exposure,  or  fire  may  occur  and  must  be  anticipated. 

Emergency  conditions  are  considered  to  exist  if: 

•  Any  member  of  the  field  crew  is  involved  in  an  accident  or  experiences  any 
adverse  effects  or  symptoms  of  exposure  while  on  site;  or 

•  A  condition  is  discovered  that  suggests  the  existence  of  a  situation  more  hazardous 
than  anticipated. 

General  Emergency  Procedures 

The  following  emergency  procedures  should  be  followed: 

•  In  the  event  of  emergency,  the  contacts  identified  in  the  Emergency  Contacts 
listing  shall  be  notified  as  needed.  This  list  should  be  posted  conspicuously  at  the 
site. 

•  In  emergencies,  the  following  hand  signals  by  field  workers  are  suggested: 

-  Hand  gripping  throat:  out  of  air,  can't  breath. 

-  Grip  partner’s  wrist  or  place  both  hands  around  waist:  leave  area  immediately, 
no  debate! 

-  Hands  on  top  of  head:  need  assistance. 
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-  Thumbs  up:  Okay,  I'm  all  right,  I  understand. 

-  Thumbs  down:  No,  negative. 

•  In  the  event  that  any  member  of  the  field  crew  experiences  any  adverse  effects  or 
symptoms  of  exposure  while  on  the  scene,  the  entire  field  crew  should  immediately 
halt  work  and  act  according  to  the  instructions  provided  by  the  project  manager. 

•  The  discovery  of  any  condition  that  would  suggest  the  existence  of  a  situation  more 
hazardous  than  anticipated  should  result  in  the  evacuation  of  the  field  team  and 
re-evaluation  of  the  hazard  and  the  level  of  protection  required. 

•  In  the  event  that  an  accident  occurs,  die  project  manager  is  to  complete  Accident 
Report  Forms.  Follow-up  action  should  be  taken  to  correct  the  situation  that 
caused  the  accident. 

Chemical  Exposure 

If  any  field  crew  demonstrates  symptoms  of  chemical  exposure  the  following 
procedures  apply.  At  sites  where  two  or  more  field  crew  members  are  involved,  another 
team  member  (buddy)  should  remove  the  individual  from  the  immediate  area  of 
contamination.  At  all  sites,  no  matter  how  many  personnel  are  involved,  these 
procedures  must  be  followed: 

•  Precautions  should  be  taken  to  avoid  exposure  of  other  individuals  to  the  chemical. 

•  If  the  chemical  is  on  the  individual’s  clothing,  the  clothing  should  be  removed  if  it 
is  safe  to  do  so. 

•  If  the  chemical  has  contacted  the  skin,  the  skin  should  be  washed  with  copious 
amounts  of  water,  preferably  under  a  shower. 

•  In  case  of  eye  contact,  an  emergency  eye  wash  should  be  used.  Eyes  should  be 
washed  for  at  least  15  minutes. 

•  If  necessary,  the  victim  should  be  transported  to  the  nearest  hospital  or  medical 
center.  An  ambulance  should  be  called  to  transport  the  victim,  if  necessary. 

•  All  chemical  exposure  incidents  must  be  reported  in  writing. 

Personal  Injury 

In  case  of  personal  injury  at  the  site,  the  following  procedures  are  to  be  followed: 

•  Field  team  members  trained  in  first  aid  should  administer  treatment  to  an  injured 
worker. 

•  The  victim  should  then  be  transported  to  the  nearest  hospital  or  medical  center.  If 
necessary,  an  ambulance  should  be  called  to  transport  the  victim. 

•  The  project  manager  is  responsible  for  making  certain  that  accident  report  forms 
are  completed.  These  forms  are  to  be  submitted  to  the  office  health  and  safety 
representative.  Follow-up  action  should  be  taken  to  correct  the  situation  that 
caused  the  accident. 


F-4 


35-34.R1  3/25/93 


APPENDIX  G 

BEALE  AFB  SPILL  PREVENTION 
AND  RESPONSE  PROGRAM 


.  X-  | 


ar®  Dry  Cr®@fe  («tfiich  prior  to  leaving  the  baea  divides  inis  Dry  Crssk  and  Best  Slough),  Hutchinson 
Crssfe,  R@®da  Creek,  and  m  unnassed  er@®k  located  iessdiatsly  @®at  of  R@@ds  Creak  which  flea®  south- 
t>®cd  toward  Hutchins©!  Creek.  Runoff  fr ca  th®  bus®  h©ising  ®y@e  esptiss  into  Ory  Creek;  the  canton— 
«s@nt  ares  drains  into  Hutchinson  Creek,  and  runoff  fres  th®  flight  line  end  fir®  training  area  drains 
into  the  unn*ss@d  cr  ©«■* .  Resda  Cr®®k  has  had  its  flows  augmented  at  tha  northern  bass  boundary  froa 
ground  water  puaping  discharges  associated  with  dewatoring  of  old  hydraulic  ain®  tailings  being 
reworked  to  extract  gold  by  Yuba  Gold  fields,  Inc.  Th®  water  fro®  grsval  dewatering  has  been,  dis¬ 
charged  to  a  canal  that  contributes  flows  t©sard  Reeds  Creak  at  th®  northern  base  boundary. 
Hutchinson  and  Reeds  Creeks  converge  prior  to  draining  into  Pluaas  lake  southwest  of  tte  base.  Dry 
Creek  flows  southwest  for  eventual  discharge  into  th®  tor  River.  A  privately  owned  and  operated 
irrigation  water  supply  canal  flows  southwesterly  along  ths  baa®'®  norttes&afc  ©id  western  boundary. 
These  water  ways  are  navigable  waters  for  purposes  of  spill  response  and  apill  reporting  (e®e  Ateh 
1 ) . 

3.  CONCEPT  OF  SPILL  PREVENTION  Af©  RESPONSE  (SPR).  Accidental  spills  of  hazardous  aubstances  say 
occur  at  any  ties.  This  regulation  gives  guidance  for  a  basowid®  spill  respern®  prears®.  All  erga- 
nizsticn®  wills 
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INSTALLATION  RESTORATION  PROGRAM  (IRP) 
PRELIMINARY  ASSESSMENT  AND  REMEDIAL  INVESTIGATION 

STAGE  3.0 


EXPOSURE  ASSESSMENT 

BEALE  AIR  FORCE  BASE 
MARYSVILLE,  CALIFORNIA 

LAW  ENVIRONMENTAL,  INC. 
GOVERNMENT  SERVICES  BRANCH 
•  1 14  TOWNP ARK  DRIVE 
KENNESAW,  GA  30144 

October  1992 


PREPARED  FOR: 


Headquarters  Air  Combat  Command 
HQ  ACC/DE 

Langley  Air  Force  Base,  Virginia 

AIR  FORCE  CENTER  FOR  ENVIRONMENTAL  EXCELLENCE 
IRP  PROGRAM  OFFICE  (AFCEE/ESR) 

BROOKS  AIR  FORCE  BASE,  TEXAS  78235-5000 
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UMf  ENVIRONMENTAL,  INC. 


GOVERNMENT  SERVICES  BRANCH 
114  TOWNPARK  DRIVE  4TH  FLOOR 
KENNESAW.  GEORGIA  30144-5508 
404-499-6600 


October  7,  1992 


AFCEE/ESR 

Attention:  Captain  John  Coho 

Contract  No.  F33615-90-D-4008/Order  No.  0002 

Building  646  West 

Brooks  AFB,  TX  78235-5000 

Subject:  Exposure  Assessment 

Preliminary  Assessment  and  Remedial  Investigation,  Stage  3.0 
Beale  Air  Force  Base,  California 


Dear  Captain  Coho: 

Law  Environmental,  Inc.  is  pleased  to  submit  the  Exposure  Assessment  for  the  subject  project. 
This  report  was  prepared  to  fulfill  the  requirements  of  Sections  1.5.14  and  Item  VI,  Sequence 
No.  16,  Paragraph  6.1  of  the  Statement  of  Work. 

If  you  have  any  questions  or  comments  regarding  this  Exposure  Assessment,  please  do  not 
hesitate  to  contact  either  George  Wessman  (916/649-2424)  or  Lee  Ann  Smith  (404/499-6826). 


Sincerely, 

»  1/7]  /I  / 


X) 


George  L.  Wessman,  P.E. 
Project  Manager 


Lee  Ann  Smith 
Principal 


LAS:mlh 

cc:  Ms.  Sherri  Rolfsness,  Beale  AFB  (with  enclosures) 

Ms.  Sharon  Hrabovsky,  Modem  Technologies  (with  enclosures) 
Ms.  Geraldine  Shannon  (without  enclosures) 


INSTALLATION  RESTORATION  PROGRAM  (IRP) 
PRELIMINARY  ASSESSMENT  AND  REMEDIAL  INVESTIGATION 

STAGE  3.0 


EXPOSURE  ASSESSMENT 


FOR 


BEALE  AIR  FORCE  BASE 

HEADQUARTERS  AIR  COMBAT  COMMAND 
HQ  ACC/DE 

LANGLEY  AIR  FORCE  BASE,  VIRGINIA 

October  1992 


PREPARED  BY 


LAW  ENVIRONMENTAL,  INC 
GOVERNMENT  SERVICES  BRANCH 
114  TOWNPARK  DRIVE 
KENNESAW,  GA  30144 

USAF  CONTRACT  NO.  F33615-90-D-4008,  DELIVERY  ORDER  NO.  0002 
CONTRACTOR  CONTRACT  NO.  11-1534,  DELIVERY  ORDER  NO.  0002 


Air  Force  Center  for  Environmental  Excellence 
(AFCEE-ESO/ERT) 

Captain  John  Coho 

Contracting  Officer’s  Technical  Representative 

IRP  PROGRAM  OFFICE  (AFCEE/ESR) 

BROOKS  AIR  FORCE  BASE,  TEXAS  78235-5000 
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1.0  INTRODUCTION 


Beale  Air  Force  Base  (AFB)  is  an  active  United  States  AFB  which  serves  as  an  Air  Combat 
Command  (ACC)  base  and  is  located  in  north  central  California.  Previous  Installation 
Restoration  Program  Studies  at  the  base  have  identified  soils  contaminated  with  hydrocarbon 
fuels  (CH2M,  Hill,  1991).  A  biodegradation  process  is  planned  to  remediate  these  soils.  This 
exposure  assessment  and  screening  health  risk  assessment  (SHRA)  was  performed  to  evaluate 
potential  exposures  and  human  health  risks  associated  with  treatment  of  hydrocarbon-containing 
soils  using  the  biodegradation  process  described  in  the  following  sections. 

1.1  Project  Description 

Leaking  underground  storage  tanks  and  other  sources  have  resulted  in  soils  contaminated  with 
fuel  hydrocarbons  at  Beale  AFB.  The  fuels  include  gasoline,  diesel,  JP-4,  and  heating  oils. 
Sampling  to  date  indicates  diesel  is  the  primary  contaminant,  with  soil  concentrations  ranging 
from  below  detection  limits  up  to  8200  mg/kg.  Benzene,  toluene,  ethylbenzene  and  xylene 
(BTEX)  have  been  detected  in  the  soils. 

The  United  States  Air  Force  (USAF)  intends  to  treat  the  fuel  hydrocarbon-containing  soils 
present  at  Beale  AFB,  referred  to  as  feedstock  soils,  using  a  biodegradation  process  (Biofilter). 
Briefly,  this  process  is  accomplished  by  piling  feedstock  soils  on  the  ground  around  a  piping 
manifold  and  covering  the  mound  with  plastic.  Hydrocarbon  constituents  are  removed  by 
drawing  metered  quantities  of  air  through  the  piles.  The  resulting  hydrocarbon  vapor-containing 
air  is  then  passed  thorough  a  biofilter,  consisting  of  a  treatment  soil  pile  where  water  and 
nutrients  are  continuously  added  to  promote  biodegradation  activity.  As  the  air  is  passed 
through  the  treatment  pile,  hydrocarbons  in  the  vapor  phase  are  adsorbed  onto  the  soil  particles 
where  biodegradation  occurs.  The  quantity  of  air  passed  through  the  system  is  closely  controlled 
to  achieve  a  high  degree  of  adsorption  and  biodegradation.  The  treated  air  is  released  to  the 
atmosphere  through  a  single  vent. 
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1.2  Purpose 


Because  the  proposed  treatment  process  may  comprise  a  source  of  hydrocarbon  emissions,  an 
Authority  To  Construct  (ATC)  and  Permit  To  Operate  (PTO)  must  be  obtained  from  the  Feather 
River  Air  Quality  Management  District  (District)  prior  to  operation.  To  issue  the  permits,  the 
District  must  determine  that  there  is  no  significant  human  health  risk  posed  by  the  project. 
Thus,  this  study  presents  an  evaluation  of  potential  human  health  risks  to  support  the  District’s 
determination. 

1.3  Approach 

To  evaluate  potential  health  risks,  a  screening  approach  that  generally  follows  the  methodology 
for  screening  assessments  provided  in  the  "Air  Toxics  Hot  Spots  Program  Risk  Assessment 
Guidelines"  (CAPCOA,  1992)  is  used  and  supplemented  with  guidelines  from  "Risk  Assessment 
Guidance  For  Superfund  Human  Health  Evaluation  Manual"  (USEPA,  1989). 

Of  the  compounds  previously  detected  in  soils  (benzene,  toluene,  ethylbenzene  and  xylene),  only 
benzene  has  been  classified  by  the  USEPA  as  a  known  human  carcinogen  (weight  of  evidence 
=  A;  IRIS,  1992).  Toluene,  ethylbenzene  and  xylene  have  weight  of  evidence  classifications 
of  D,  indicating  there  are  no  known  studies  suggesting  that  these  compounds  are  carcinogenic 
(IRIS,  1992).  For  this  reason,  only  benzene  was  evaluated  for  carcinogenic  risk.  Toluene, 
ethylbenzene  and  xylene  have  been  evaluated  by  the  USEPA  for  non-carcinogenic  adverse  health 
effects.  These  are  expressed  as  acute  and  chronic  reference  doses.  These  three  compounds  have 
been  evaluated  in  this  exposure  assessment  for  non-carcinogenic  health  effects.  Because  benzene 
has  no  published  reference  dose,  it  was  not  included  in  the  non-carcinogenic  health  assessment. 

Because  the  soil  piles  will  be  covered,  the  sole  exposure  pathway  evaluated  in  this  study  is  the 
inhalation  of  vapors  emitted  from  the  exhaust  vent.  Air  dispersion  modeling  is  used  to 
determine  ambient  air  concentrations.  Intermittent  exposures  to  workers,  as  well  as  to 
continuously  exposed  receptors,  are  evaluated.  The  criteria  used  by  USEPA  to  determine 
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significant  cancer  risk  is  an  excess  lifetime  cancer  risk  of  more  than  one  in  one-million. 
Significant  non-carcinogenic  risk  is  determined  to  be  an  ambient  concentration  greater  than 
acceptable  exposure  levels  established  by  regulatory  agencies. 
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2.0  EMISSION  ESTIMATES 


Emissions  of  benzene,  toluene,  ethylbenzene,  and  xylene  (BTEX)  are  roughly  projected  for  this 
study  using  conservative  (high)  assumptions  of  operating  characteristics  based  on  prior 
experience  for  projects  of  this  type.  Emission  rates  will  depend  on  a  number  of  factors 
including:  soil  characteristics  (e.g.,  contaminant  concentration,  porosity,  moisture,  organic 
content)  and  process  characteristics  (e.g.,  air  flow  rate,  water  and  nutrient  addition  rates,  amount 
of  soil  treated).  Biofiltering  has  proven  to  be  an  effective  cost-efficient  remediation  technology 
achieving  high  degrees  of  contaminant  removal.  However,  each  application  is  optimized  around 
the  on-site  conditions.  For  the  current  application,  emissions  are  estimated  based  on: 

•  a  preliminary  maximum  design  air  flow  rate  of  1 ,000  actual  cubic  feet  per  minute 
(acfm) 

•  a  maximum  volatile  organic  compound  (VOC)  concentration  at  the  exhaust  of 
1,000  parts  per  million  by  volume  (ppmv) 

•  a  maximum  BTEX  concentration  of  10  percent  (10  ppmv) 

•  a  maximum  benzene  concentration  of  1  percent  (1  ppmv) 

Emission  rates  are  calculated  by  multiplying  the  concentration  of  the  compound  by  the  volume 
of  air  flow.  Emissions  for  the  compounds  of  interest  are  calculated  as  shown  below. 

Benzene: 

B  =  1.0  ft3  B  /  106  ft3  air  x  1,000  ft3  air/min  x  78.1  lb  B  /  379  ft3  B 
=  0.00021  lb/min  (or  1.59  mg/s) 

Remaining  BTEX  fraction: 

TEX  =  9.0  ft3  TEX  /  106  ft3  air  x  1,000  ft3  air/min  x  100  lb  TEX  /  379  ft3  TEX 
=  0.00237  lb/min  (or  17.9  mg/s)  (assumes  avg  mol  wt  of  100  lb/lbmol) 


3.0  EXPOSURE  ASSESSMENT 


3.1  Receptor  Identification 

Potential  human  receptors  for  exposure  to  vapors  are  limited  due  to  the  project’s  location  on 
Beale  AFB,  which  is  secured  from  the  general  public.  The  only  potential  receptors  are 
personnel  working  at  the  bioventing  project  and  personnel  at  the  Correctional  Custody  Facility 
which  is  located  approximately  250  meters  southeast  from  the  bioventing  stack.  Personnel 
working  at  the  bioventing  site  will  be  evaluated  for  exposure  during  working  hours,  while 
personnel  at  the  Correctional  Custody  Facility  are  evaluated  for  continuous  exposure. 

3.2  Dispersion  Modeling 

Dispersion  of  vapors  in  air  and  resulting  ambient  air  concentrations  were  projected  using  the 
USEPA  Industrial  Source  Complex  -  Short  Term  Version  2  (ISCST2)  model.  This  model  was 
selected  as  appropriate  according  to  the  models  approved  for  this  type  of  application  by  the 
California  Air  Pollution  Control  Officers’  (CAPCOA;  1989,  1992).  The  area  surrounding  the 
project  is  rural  and  without  significant  terrain  features  and  buildings  that  could  affect  plume 
dispersion.  Ambient  concentrations  were  calculated  at  receptor  locations  set  at  distances  directly 
downwind  from  the  stack  at  25  meters  (m),  50m,  75m,  100m,  150m,  200m,  250m,  300m, 
400m,  500m,  750m,  1000m,  1500m,  2000m,  and  3000m.  Stack  parameters  input  to  the  model 
are  based  on  preliminary  design  considerations:  stack  height  =  10  ft,  stack  diameter  =  4  inches, 
exhaust  temperature  =  298°K  (ambient),  and  volumetric  flowrate  =  1000  cfm.  A  nominal 
emission  rate  of  1  mg/s  was  input  to  the  model  to  facilitate  calculation  of  concentrations  at 
different  emission  rates  without  having  to  re-run  the  model  (concentrations  are  directly 
proportional  to  emission  rate).  A  variety  of  hypothetical  one-hour  meteorological  conditions 
combining  wind  speed  and  stability  class  were  studied  to  provide  a  worst-case  analysis.  A 
complete  listing  of  input  data  is  provided  in  Appendix  A  on  the  computer  printouts. 

Maximum  concentrations  from  the  model  are  one-hour  maximums  and  are  adjusted  to  long-term 
(annual  average)  concentrations  by  multiplying  by  0.10  (CAPCOA,  1989;  BAAQMD,  1988). 
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The  maximum  one-hour  concentration  was  found  to  be  5.92  ug/m3  per  mg/s  of  emissions 
occurring  at  a  downwind  distance  of  50  meters  under  meteorological  conditions  of  C  stability 
and  1.0  m/s  wind  speed.  When  multiplied  by  0.1,  the  annual  average  concentration  is  0.592 
ug/m3  per  mg/s.  At  a  distance  of  250  meters  downwind,  corresponding  to  the  Correctional 
Custody  Facility,  the  annual  average  concentration  is  estimated  to  be  0.297  ug/m3  per  mg/s. 
Annual  concentrations  further  downwind  drop  to  two  percent  of  the  maximum  at  a  downwind 
distance  of  three  kilometers.  Ambient  concentrations  of  benzene  and  TEX  are  calculated  by 
multiplying  the  nominal  concentrations  by  the  true  emission  rates  as  shown  below. 


Nominal  Annual  Cone.  Annual  Ambient  Cone. 


Emission  (ug/m3  per  mg/s)  (ug/m3) 


Component 

Rate,  me/s 

50  m 

250  m 

50  m  __ 

250  m 

Benzene 

1.59 

0.592 

0.297 

0.941 

0.472 

TEX 

17.9 

0.592 

0.297 

10.6 

5.32 
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4.0  RISK  ESTIMATION 


4.1  Carcinogenic  Risk 

Potential  cancer  risk  due  to  benzene  emissions  is  calculated  based  on  a  unit  risk  factor  of  2.9 
x  10-5  (ug/m3)’1  (CAPCOA,  1992).  The  unit  risk  factor  is  defined  as  the  estimated  probability 
of  a  person  contracting  cancer  as  a  result  of  constant  exposure  to  an  ambient  concentration  of 
1  ug/m3  over  a  70-year  lifetime  (CAPCOA,  1992).  To  determine  the  risk  to  workers  who  are 
exposed  intermittently  rather  than  continuously,  and  to  persons  who  are  exposed  for  less  than 
a  lifetime  by  a  short-term  project  such  as  this  soil  remediation  project,  a  frequency  of  exposure 
factor  and  project  duration  factor  are  included.  The  cancer  risk  due  to  benzene  is  calculated  as 
shown  below. 


Risk  =  UR  x  C  x  F  x  D 
where: 


Risk  =  cancer  risk,  probability 
UR  =  unit  risk  factor,  m3/ug 

C  =  annual  average  ambient  air  concentration,  ug/m3 
F  =  frequency  of  exposure  factor,  dimensionless 
=  1  for  continuous  exposures 

=  0.23  (=  [8  hrs/day  x  5  days/wk  x  50  wks/yr]  /  8760  hrs/yr) 
D  =  project  duration  factor,  dimensionless 
=  0.071  (=  5  yrs  /  70  yr  lifetime) 


For  on-site  workers  subject  to  intermittent  exposure,  the  risk  is  calculated  to  be: 


Risk  =  2.9xl0'5  m3/ug  x  0.941  ug/m3  x  0.23  x  0.071 
=  4.5xl0-7 

For  persons  at  the  Correctional  Custody  Facility  which  is  250  meters  downwind  from  the  source 
and  subject  to  continuous  exposure,  the  risk  is  calculated  to  be: 

Risk  =  2.9x10  s  m3/ug  x  0.472  ug/m3  x  1.0  x  0.071 
=  9.7xl0'7 
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Thus,  cancer  risk  due  to  inhalation  of  benzene  vapors  from  the  biotreater  exhaust  vent  are 
conservatively  estimated  to  be  less  than  one  in  one-million,  and  therefore,  are  not  considered  to 
pose  a  significant  cancer  risk. 

4.2  Non-Carcinogenic  Chronic  Risk 

Non-carcinogenic  chronic  risk  is  evaluated  for  toluene,  ethylbenzene,  and  xylene  by  considering 
the  assumption  that  all  the  TEX  emissions  are  made  up  of  the  most  hazardous  compound*  This 
assumption  is  made  since  the  relative  fractions  of  TEX  cannot  be  known  prior  to  system 
operation.  A  discussion  of  toxicity  of  these  compounds  is  included  in  Appendix  B  and  shows 
that  the  most  hazardous  compound  is  toluene  which  has  the  lowest  chronic  inhalation  Acceptable 
Exposure  Level  (AEL)  of  200  ug/m3  (CAPCOA,  1992).  Because  the  annual  average  ambient 
air  concentrations  of  TEX  are  10.6  ug/m3  for  worker  exposures  and  5.32  ug/m3  for  continuous 
exposures  (250  m  downwind),  which  are  considerably  less  than  the  acceptable  level  of  the  most 
hazardous  component,  it  is  determined  that  chronic  non-cancer  risk  due  to  TEX  is  within  an 
acceptable  exposure  range  as  defined  by  CAPCOA  (1992). 

4.3  Non-Carcinogenic  Acute  Risk 

The  only  compound  reported  to  have  acute  non-carcinogenic  effects  is  xylene,  which  has  an 
acceptable  exposure  level  of  4,400  ug/m3  (CAPCOA,  1992).  The  short-term  ambient  air 
concentration  of  xylene  is  conservatively  assumed  for  purposes  of  this  risk  assessment  to  be  the 
maximum  one-hour  TEX  concentration  (106  ug/m3  at  50  meters  and  53.2  ug/m3  at  250  meters). 
These  concentrations  are  a  small  fraction  of  the  acceptable  exposure  levels  defined  by  CAPCOA 


5.0  SUMMARY 


The  purpose  of  this  exposure  assessment  is  to  evaluate  potential  risks  of  using  a  biodegradation 
process  to  remove  hydrocarbons  from  contaminated  soils  at  Beale  AFB.  The  potential  human 
receptors  identified  are  site  workers  and  personnel  at  the  Correctional  Custody  Facility. 

The  results  of  this  exposure  assessment  indicate  that  potential  risks  from  the  Biofilter  process 
are  within  acceptable  limits  as  defined  by  USEPA  (1990)  and  CAPCOA  (1992).  The  estimated 
carcinogenic  risk  for  exposure  to  benzene  at  the  Correctional  Custody  Facility  is  9.7  x  10"7,  and 
the  estimated  non-carcinogenic  risks  for  exposure  to  TEX  are  within  acceptable  exposure  levels 
as  defined  by  CAPCOA  (1992). 


1534.23 


9 


6.0  REFERENCES 


BAAQMD,  1988.  "Permit  Modeling  Guidance"  Bay  Area  Air  Quality  Management  District, 
August  16,  1988,  San  Francisco,  CA. 

CAPCOA,  1989.  California  Air  Pollution  Control  Officers  Association.  Toxic  Air  Pollutant 
Sources  Assessment  Manual  for  California  Air  Pollution  Control  Districts  and  Applicants 
for  Air  Pollution  Control  District  Permits.  October,  1987,  revised  December  1989. 

CAPCOA,  1992.  California  Air  Pollution  Control  Officers  Association,  AB2588  Risk 
Assessment  Committee,  Risk  Assessment  Guidelines,  Air  Toxics  "Hot  Spots"  Program. 

CH2M  HILL,  1991.  Installation  Restoration  Program,  Stage  2-1,  Remedial  Investigation, 
Final  Report  for  Beale  Air  Force  Base,  California. 

IRIS,  1992.  Integrated  Risk  Information  System.  TOXNET  Files.  National  Library  of 
Medicine.  U.S.  Department  of  Health  and  Human  Services.  Public  Health  Service. 
National  Institute  of  Health. 

USEPA,  1989.  United  States  Environmental  Protection  Agency.  Risk  Assessment  Guidance 
for  Superfund,  Human  Health  Evaluation  Manual,  Part  A,  Interim  Final.  EPA/540/1- 
89/002. 

USEPA,  1990.  "National  Contingency  Plan",  Federal  Register,  55 (46) : 88 1 3-8865 . 


1534.23 


10 


APPENDIX  A 


DISPERSION  MODEL  COMPUTER  OUTPUT 


I8G8T  Screening  Meteorological  Data 


Flow  Mind 

YYMODYHR  Vector  Speed  Temp  Stab  Mixing  Height 


99999 

90 

99999 

90 

90 

1 

1  1 

90.0000 

1.0000 

293.0 

1 

5000.0 

5000.0 

90 

1 

1  2 

90.0000 

2.0000 

293.0 

1 

5000.0 

5000.0 

90 

1 

1  3 

90.0000 

3.0000 

293.0 

1 

5000.0 

5000.0 

90 

1 

1  4 

90.0000 

1.0000 

293.0 

2 

5000.0 

5000.0 

90 

1 

1  5 

90.0000 

2.0000 

293.0 

2 

5000.0 

5000.0 

90 

1 

1  6 

90.0000 

3.0000 

293.0 

2 

5000.0 

5000.0 

90 

1 

1  7 

90.0000 

4.0000 

293.0 

2 

5000.0 

5000.0 

90 

1 

1  8 

90.0000 

5.0000 

293.0 

2 

5000.0 

5000.0 

90 

1 

1  9 

90.0000 

1.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

110 

90.0000 

2.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

111 

90.0000 

3.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

112 

90.0000 

4.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

113 

90.0000 

5.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

114 

90.0000 

8.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

115 

90.0000 

10.0000 

293.0 

3 

5000.0 

5000.0 

90 

1 

116 

90.0000 

1.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

117 

90.0000 

2.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

118 

90.0000 

3.0000 

293.0 

4 

5000.0 
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90 

1 

119 

90.0000 

4.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

120 

90.0000 

5.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

121 

90.0000 

8.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

122 

90.0000 

10.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

123 

90.0000 

15.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

124 

90.0000 

20.0000 

293.0 

4 

5000.0 

5000.0 

90 

1 

2  1 

90.0000 

1.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

2  2 

90.0000 

2.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

2  3 

90.0000 

3.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

2  4 

90.0000 

4.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

2  5 

90.0000 

5.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

2  6 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

2  7 

90.0000 

2.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

2  8 

90.0000 

3.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

2  9 

90.0000 

4.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

210 

90.0000 

4.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

211 

90.0000 

5.0000 

293.0 

5 

5000.0 

5000.0 

90 

1 

212 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

213 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

214 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

215 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

216 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

217 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

218 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

219 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

220 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

221 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

222 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

223 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 

90 

1 

224 

90.0000 

1.0000 

293.0 

6 

5000.0 

5000.0 
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NOTES:  STABILITY  CLASS  1-A.  2-B.  3=C.  4=0.  5-E  AND  8=F. 

FLOW  VECTOR  IS  DIRECTION  TOWARD  WHICH  WIND  IS  BLOWING. 


APPENDIX  B:  TOXICOLOGICAL  PROFILES 


Benzene 

Benzene  is  a  clear,  volatile,  colorless,  highly  flammable  liquid  with  a  characteristic  odor. 
Benzene  occurs  naturally  in  many  plants  and  animals,  but  is  also  a  major  industrial  chemical 
made  from  coal  and  oil.  In  industry,  benzene  is  used  as  a  solvent  and  as  a  component  of  .motor 
fuels  such  as  gasoline.  Because  benzene  evaporates  very  quickly,  the  most  common  exposure 
route  for  humans  is  through  inhalation  of  contaminated  air.  Very  small  amounts  of  benzene  are 
found  in  some  foods  and  in  contaminated  drinking  water.  Benzene  is  also  found  in  cigarette 
smoke.  Benzene  is  absorbed  into  the  blood  stream  from  either  the  gastrointestinal  tract,  after 
ingestion,  or  the  lungs,  after  inhalation.  It  is  also  absorbed  through  the  skin,  but  at  a  very  slow 
rate.  After  inhalation  or  ingestion  exposure,  humans  and  animals  tend  to  eliminate  benzene 
unchanged  in  the  exhaled  air  or  in  a  metabolized  form  in  the  urine  and  feces. 

The  principal  acute  toxic  effect  of  benzene  in  humans  and  other  animals  is  on  the  central  nervous 
system,  the  blood  making  system  and  the  immune  system.  Inhalation  of  high  concentrations  of 
benzene  (i.e.,  19,000  to  20,000  ppm  for  5  to  10  minutes)  may  be  fatal.  Autopsies  of  persons 
who  have  died  following  inhalation  of  high  concentrations  of  benzene  have  shown  inflammation 
of  the  respiratory  tract  and  damage  to  the  lungs,  kidneys,  and  brain,  but  no  effect  on  the  blood. 
Ingestion  of  high  doses  of  benzene  (i.e.,  10  mL  which  has  been  reported  as  the  lethal  oral  dose 
for  humans)  has  produced  symptoms  of  staggering  gait,  vomiting,  shallow  and  rapid  pulse,  and 
loss  of  consciousness,  followed  by  delirium,  pneumonitis,  collapse,  and  then  sudden  central 
nervous  system  (CNS)  depression.  Studies  of  chronic  exposures  to  benzene  by  humans  and 
animals  have  shown  that  benzene  inhibits  blood  cell  formation  and  can  cause  leukemia.  There 
is  also  evidence  for  carcinogenicity.  Benzene  has  been  reported  as  being  genotoxic,  causing 
chromosome  aberrations  in  the  bone  marrow  cells  of  persons  occupationally  exposed  to  benzene. 
A  relationship  between  benzene  exposure  and  the  development  of  leukemia  has  been  reported 
in  epidemiological  studies  (USEPA,  1988).  Based  on  animal  and  epidemiological  studies, 
benzene  has  been  classified  as  a  group  A  (known  human)  carcinogen  by  the  USEPA. 


The  most  significant  source  of  benzene  released  to  the  environment  is  the  combustion  of 
gasoline.  Benzene  evaporates  very  easily  from  surface  water  or  surface  soils.  Benzene  is  fairly 
soluble  in  water  and  can  leach  from  soils  into  groundwater.  Degradation  of  benzene  can  occur 
in  the  atmospheric  by  chemical  degradation  or  in  soil  by  biodegradation. 


Ethylbenzene 

Ethylbenzene  is  a  clear,  colorless  liquid  with  a  sweet,  pungent,  gasoline-like  odor,  and  it  occurs 
naturally  in  coal  tar  and  petroleum.  It  evaporates  at  room  temperature  and  bums  easily.  It  is 
used  as  a  solvent,  a  chemical  intermediate  and  in  many  human-made  products  such  as  paints, 
inks,  gasoline  and  insecticides.  Exposure  usually  occurs  by  inhalation  or  dermal  contact. 
Although  information  on  metabolism  is  limited,  it  is  believed  that  ethylbenzene  is  excreted  in 
the  urine. 

Acute  exposure  to  ethylbenzene  results  in  liver,  kidney  and  central  nervous  system  effects. 
When  inhaled,  ethylbenzene  irritates  the  eyes,  nose,  throat  and  lungs  at  concentrations  of  200 
ppm  and  above.  In  experimental  animals,  acute  exposure  to  ethylbenzene  has  also  resulted  in 
nervous  system  depression  followed  by  death  due  to  respiratory  center  paralysis.  No  studies 
have  reported  death  in  humans  following  exposure  to  ethylbenzene.  Chronic  exposure  to  rodents 
of  ethylbenzene  results  in  liver  and  kidney  effects.  There  have  been  no  reports  of  developmental 
or  reproductive  effects  in  studies  with  experimental  animals.  The  USEPA  has  classified 
ethylbenzene  as  a  group  D  carcinogen  indicating  that  it  is  not  classifiable  as  to  human 
carcinogenicity. 

Ethylbenzene  enters  the  atmosphere  primarily  from  fugitive  emissions  and  gasoline  exhaust.  In 
the  air,  it  photochemically  degrades,  and  is  subject  to  rainout.  In  water,  ethylbenzene  is  subject 
to  biodegradation  and  evaporation,  and  has  a  half-life  of  several  days  to  2  weeks.  Ethylbenzene 
has  the  potential  to  leach  into  groundwater,  and  it  is  moderately  adsorbed  by  soil. 


Toluene 


Toluene  is  a  clear,  colorless  liquid  with  a  sweet  odor.  It  is  produced  from  three  major  sources, 
petroleum  refining,  as  a  by-product  of  styrene  production,  and  as  a  by-product  of  coke  oven 
operations.  Toluene  enters  the  body  through  inhalation,  ingestion,  or  through  dermal  contact. 
It  is  rapidly  absorbed  through  the  lungs,  in  the  gastrointestinal  track  and  by  the  skin.  Most  of 
the  toluene  is  removed  from  the  body  within  12  hours  through  the  urine  and  expired  air. 

Acute  and  subacute  inhalation  exposures  to  toluene  vapor  result  in  symptoms  of  central  nervous 
system  toxicity.  Animal  studies  indicate  that  oral  acute  toxicity  is  relatively  low.  Chronic 
exposures  to  toluene  vapors  have  been  associated  primarily  with  central  nervous  system  effects 
and,  possibly,  peripheral  system  effects.  Liver  and  kidney  functions  are  affected  by  chronic 
exposure  to  toluene  as  well.  Reproductive  effects  and  birth  defects,  including  cleft  palate, 
delayed  skeletal  development  and  fetotoxicity,  have  been  reported  (ATSDR,  1989).  The  USEPA 
classifies  toluene  as  a  group  D  carcinogen  (not  classifiable  as  to  human  carcinogenicity). 

There  is  little  tendency  for  toluene  to  persist  in  the  environment;  it  readily  decomposes  -in  soil 
and  evaporates  rapidly.  Toluene  has  a  moderate  tendency  to  bioaccumulate  in  fatty  tissues  of 
aquatic  species. 


Xylene 

Xylene  is  a  clear,  colorless  liquid  with  a  sweet  odor.  Xylene  is  produced  from  four  major 
sources;  petroleum  distillation,  coal  tar  distillation,  coal  gas  distillation  and  the  organic  chemical 
industry.  It  is  also  used  in  aviation  gasoline,  rubber  cement,  manufacturing  solvents  and 
protective  coatings  and  synthesis  of  organic  chemicals.  Natural  sources  of  xylene  include  coal 
tar  and  petroleum.  Xylene  is  rapidly  absorbed  through  the  skin  or  through  the  lungs  when 
inhaled.  It  is  excreted  from  the  body  in  the  urine  or  is  exhaled  by  the  lungs. 


In  humans,  short-term  exposure  to  high  levels  of  xylene  has  resulted  in  irritation  to  skin,  eyes, 
nose  and  throat;  difficulty  in  breathing;  impaired  function  of  the  lungs;  delayed  response  by  the 
eyes;  impaired  memory;  stomach  discomfort;  and  possible  changes  in  the  liver  and  kidneys. 
Extended  exposures  (18  hours)  to  concentrations  up  to  10,000  ppm  resulted  in  severe  lung 
congestion,  impairment  of  kidney  function,  liver  damage  and  death.  Chronic  exposure  of 
experimental  animals  to  low  doses  of  xylene  (300  ppm)  for  4  hours/day  resulted  in  slight  liver 
and  lung  effects.  Xylene  has  been  reported  to  produce  developmental  defects  in  chicken 
embryos.  There  are  no  available  data  on  the  carcinogenicity  of  xylene  and  the  USEPA  has  a 
classified  xylene  as  a  group  D  carcinogen  (not  classifiable  as  to  human  carcinogenicity). 

Most  xylene  that  is  released  into  the  environment  evaporates  quickly  to  the  atmosphere. 
However,  it  is  moderately  mobile  in  soil  and  can  leach  into  the  groundwater,  where  it  may 
persist  for  several  years.  Xylene  has  been  found  to  bioaccumulate  very  little. 
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